SEM CONDUCTOR DEVI CE, AND MANUFACTURI NG METHOD THERECF BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention generally relates to
a sem conductor device including a circuit 5 constituted by thin-film
transistors (referred to as a "TFT" hereinafter), and a manufacturing

met hod thereof. Mre specifically, the present invention is directed to
such an apparatus typically known as a |iquid crystal display apparatus
(narel y, ISEMICONTYSERORTSIY =, S\NPAUOhadk ARFTURGNE METHIOH FLIREG an
el ectroni c appliance which nounts thereon such a liquid crysta isplay or
the Iike as a conmponent, and is further directed to a manufacturing 10

met hod thereof. It should be understood that a term "sem conductor device"

inplies all of such app@®EACKS:ROUNIBVICTS]OREVERiTeOBy using sem conduct or
characteristics, and thus, all of electrooptical apparatus, sem conductor

devi ces, and el ectronic appliances correspond to sem conductor devices in
the specification of the present invention. 15 Description of Related Art
Very reclnldl of tha Ispeaiohi c attenti on has been paid to such a techni que
capable of constituting a thin-filmtransistor (TFT), while enploying a
sem conduct orhd prieserftiihvantiphigcakmbs selidee teofentiedratncse\ier b imdudiae s ewedial
hundreds nm which is forned on a substrate having an insulating surface.
Thi n-F i loonstianed kit s film eransisters/rafeirtd weda ["hF Vardrausfral) eaidaanisuf28utlgyi ces
such as I Cs and el ectrooptical apﬁaratus. In particular, there are strong
denands meodapegpl Movepwpifichlds ehe hresestt ihvertticanis stord tasucvart sifiangus

el ements of |npge display apparatus. Conventionally, liquid crystal

di spl ay %@Wibfggnawa Rribdivigscrystaly displag pipagragp franals . liqsil neetdi ghdyredei si on
i mages can bhe obta%?ed, Iar?e nunbers of actjve matrix type liquid t

cryst al REREdyOuEhr e and @lsosigan sleemenisyeplianss vdush aratsihdregmssihve type

JETER e T MR MR TR
dri VRN, I&tgég%(eargoﬂpatter nis formed on a display screen. Mre
It should be understood that a term "semiconductor device" implies all of such
apparatus, or devices operable by using semiconductor characteristics, and thus, all of
eIectrf)opticaI apparatus, semiconductor devices, and electronic appliances correspond to

semiconductor devices in the specification of the present invention.

15 Description of Related Art
Very recently, a specific attention has been paid to such a technique capable of
constituting a thin-film transistor (TFT), while employing a semiconductor thin film
(thickness thereof being several nm to several hundreds nm) which is formed on a substrate
having an insulating surface. Thin-film transistors are widely utilized in various electronic
20 devices such as ICs-and electrooptical apparatus. In particular, there are strong demands
to rapidly develop these thin-film transistors as switching elements of image display
apparatus.
Conventionally, liquid crystal display devices are known as image display apparatus.

Since high precision images can be obtained, large numbers of active matrix type liquid _
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specifically, since a voltage is applied between a sel ected pi xel el ectrode
and a counter 5 electrode corresponding to this sel ected pixel electrode,
liquid crystal |ayers arranged between the sel ected pixel electrode and
the counter electrode are optically nodulated, so that this optica
nodul ati on may be recogni zed as a display pattern by a viewer. Wile such
active matrix type liquid crystal display devices are widely used in
various {fi&ldsisoist 1ANG. dgan I uested for enlardging display screen
A e R L e L e T et
and hi gh giglihpididedsy In £ AR e TRuid t fovidoNRrodugt i vi ty, and
al so Iom/éggﬁﬂgié stHBng?%n%éﬁﬁﬁ?é@#ﬂgwﬁk§%$g%ﬁgﬁﬁﬁﬁfﬁv \ ‘dNX&ﬁhé%5%¥ﬂance
wi th one 2sReed iPh rlbg RISA0 LAY et | S| Ros§ihLe to provide a
seni conduct or’ devi ce papéblengp gﬁ?ﬂ%ﬁ?ﬁ@“#%ﬂﬁ%ﬁ@ﬁ@*%ﬁh@ﬁﬁ%??83&L-vb%“vmi|e
a di spl aypedificAIRT §i@Be hSyRRLALISHli-a M @ 30a E&fle(&'é&’ Lde G%C%EQQﬁdOJ EOWNE ot

manuf acturing such a sem conductor evi ce. n accordance W th oné as

of thes i RukeRiddencorfesfhiith@yo ARM G B Pi@B e_ﬁchbaui1ﬂ1ui&rc%s§&ﬂ'1a§ér§8tﬁ¥u& vi ce
is featured by that a surface of a source wring linhe of a piXxel porfion

i's procedgsacednyrheayleoikd piel alot RO RS TOORRE Blet @BISH e DribAl AV, so
resi stance value of this 20 source wiring line. The source wiring line o

t he pi xelthgpohis aicabyobelanien wiadiceesknidedas aslighydatden Bph vidwam a step for

manuf acturing a source wiring line of a drive circuit portion. Further,

el ectrodes oWhild mrchianave porrs gpe Gfuidhinstaidsplayyledievs we widdly hednheaassed by
a platin% process operation so as to reduce a resistance value thereof. In
the di sphalisdewingdemends ati mepuestedifier eadpeint dosblaybercpn sisanind fov eatikian hiokhi | e
awiring 25 line before being plated is fornmed by using the same materi al
as tH&t erecyiqyathighdnstroeféicicncien apd highcrelinlilityhi At the samg tinienempryychents
preferably processed by a plating, process operation so as to formthe
source V\/}”rli’fﬁ’éuF‘ilYi@T ankalsp et eqst afe stiangiwakigined. s processed by a plating
process operation, it is preferable to enploy such a material film having
a lower resistance value than that of the gate electrode. As a result, the

source wiring line of the pi ti 5 becone such a wiring line
having a | ow resi stance vagwmg@]gwngNHQMg process

In accordance with one aspect of the present invention, it becomes possible to provide

a semiconductor device capable of realizing low power consumption, even while a display
15 screen is enlarged, and also to provide a method of manufacturing such a semiconductor
device.

In accordance with one aspect of the invention, a display device such as a liquid
crystal display device is featured by that a surface of a source wiring line of a pixel portion
is processed by way of a plating process operation so as to lower a resistance value of this

20 source wiring line. The source wiring line of the pixel portion may be manufactured at a
step different from a step for manufacturing a source wiring line of a drive circuit portion.
Further, electrodes of a terminal portion of this display device may be processed by a plating
process operation so as to reduce a resistance value thereof.

In the display device according to one aspect of the present invention, while a wiring

25  line before being plated is formed by using the same material as that of a gate electrode, a
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operation. A sem conductor device having the bel ownentioned structure is
disclosed in the specification of the present invention: That is, the

sem conduct or device equi pped with a TFT containing a sem conductor | ayer
formed on an insulating surface, an insulating film 210 formed on the

sem conductor |ayer, and a gate electrode forned on the insulating film
conprising: a pixel portion equipped with a first n-channel type TFT having
a sour ce wirtatigof dhivewirinkN@e Sy RS e RkabM bl edsed B?X %‘[zﬁ%gﬁ%o@cs@ﬁ%hgh shhhm
having a | ower resistance value (or resistivity) than that of the ga}e

el ect r ode o Vdrink ehssanreumtingdideD A Piafgidl e WRER iQfrotdiged Kb, ﬁa@ﬁugﬁg@&g al
as that of the gate electrode; a drive circuit equipped with a circuit

const r uct egemfionoithis prfembirdon=ngplannalh 4 ¥Rgerial Almandird 1 Ruwehannehnd e JFT;
and a termnal portion, the surface of which is covered by a material film
having a FwwethatpédiestranclecvadaieA(resalt s issircy vinhg lithast hbgtxePporid® Lot €
el ectrode, while surrounding the 20 wiring |line nade of the sane materi al
as thath obeacee gathea etigng linddaving & ey abdumcdeabi] baduseoi densluahehréteyy ce
structure, the above-described material filmhaving the |ow resistance

val ue conPeffA80Bt | east one material mainly containing Cu, A, Au, Ag, or
an alloy of these elepents. Also, a seniconductor device, according to
anot her  aspecf* ¥Mielusiersdayice haveng rhonbelowinérgidradtsuretirbyss disclosal in the
sem conduct or. devi ce equi pped with a TFT containing a sem conductor |ayer
formed on"PERUICAEGR Qf Fifgprstrnt areentign: Thauisaihe ﬁgmfcprlawtér dedcoequipped with a
sen‘il cond H;r | ayer, and a gﬁlte ﬁl ectrode forned on the insulating film
conpri si ﬁg FORIHNNL 2 FHHEBICEY baisp&umpsdian ap msvlgting sufissne insylseingim
havi ng,a source wiring.line ich is processed py. a plating process_

oper a??onf?nﬁe‘gﬂ“v%“csfsg’é‘iﬂ uéﬁﬁmﬁﬁ’ﬁéo“qﬂ R 92K EPFERict fOEBRE PRUBE dasudatingotiin,a
second n-%p@ﬂ_[nstiarlm,type TFT and a p-channel type TFT, and 5 a term nal
portion Win 'S processed by a plating process operation.

a pixel portion equipped with a first n-channel type TFT having a source wiring line,
the surface of which is coveréd by a material film having a lower resistance value (or
resistivity) than that of the g:rate electrode, while surrounding the wiring line made of the

15  same material as that of the gate electrode;

a drive circuit equipped with a circuit constructed of both a second n-channel type
TFT and a'p-channel type TFT; and

a terminal portion, the _sﬁrface of which is covered by a material film having a lower
resistance value (or a resistivity) than that of the gate electrode, while surrounding the

20  wiring line made of the same material as that of the gate electrode.
In the above-described semiconductor device structure, the above-described material
film having the low resistance value contains at least one material mainly containing Cu,
Al, Au, Ag, or an alloy of these elements.
Also, a semiconductor device, according to another aspect of the present invention,
25 is featured by such a semiconductor device equipped with a TFT containing a
semiconductor layer formed on an insulating surface, an insulating film formed on the

semiconductor layer, and a gate electrode formed on the insulating film, comprising:.
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In the above-descri bed sem conductor device structure, both .a surface of
the termnal portion and a surface of the source wiring line of the pixel
portion are covered by a thin film nade of a material which mainly
contains Cu, A, Au, Ag, or an alloy of these elenments. Also, in the

above- expl ai ned sem conductor device structure, both the termnal 10
portion and the source wiring line of the pixel portion are separately, or
si mul t aneousl y pixpl Q:AS8 @JuPed BRKR Rk AGhRAQG &H% PPEHALIRN soln& wiring line

pl ating-processed source wiring line corresponds to such a

pl ati ng- pwhidsis eehcdbsed BY alpldtigWhib&ls bperdBde of the sanme material as that
of the gate electrode. Also, the plating-processed source line is fornmed by
way of a prindtingcipreceaspraasiah h@ircuRRAntlidid b h&arT REBAAGSCHRA LG
wiring line having a lower 15 resistance value than that of the gate

el ect r odeIF'Naswd,a p-ohidre] alypeVEF BXxpldai ned seni conduct or device structure, a
CMOS circuit may be constituted by enpl oying the second n-channel type TFT
and t h2 p- chanwrehirtay pertibivhicklissmocéssed biea plhang peeesy dgeestieeni conduct or
device structure, the first n-channel type TFT has a gate el ectrode, and a
channel f or mlnghe dyiverdewtriteld semicondnd mppadeasictiatiraghayhheurf2@ heeiermtie)
while a width of the channel formng region is identical to a wdth of the
gate el dertiguand Asuréacaaf thesbyrceiwiring bnadlahe pebpurtibe drsemiccahsiucthan fibevi ce
structure, the first n-channel type TFT has a gate el ectrode having a
taper porRidsnof amateaishwhichananhygonsginefru, (hidn Ag cverallopwé thest elendes.gat e
el ect r ode, agg an inpurity relgi on which is partially overl ag&ed with the
gate el ect r od&so:| 1R hKj aborgesplainedssemicendusremdeiied stygarerbpthehe permpsl
preferably nade of a triple gate structure having three channel -form ng
regi oifs. PRFEGRR angl th 0UEEH WS ina PhER RIER RBHAD TG FeRagatE e 05 st tageausly he
n- channel t pedTII):T of . the drive circuit [ncl l.fdeS a gate el ectrode having a
t aper pon‘?%’ﬁ%e DY Fn REEDE RS OPETatiog; ollﬂ‘f/’\/rﬁ VEPY-RrOsyERY SpPEE WiTtE e

gate o s oner oA R Do egon Wch o Ll cter | spped
2 L Sy N GRORER b b AP Wy 2% Bl SShA,
and a 1 egioRnhRYIARG SherARGEIhAFIRE, I6AMSAls IS tRY JgHind neliRE 2158ef F oM
15 resistance value than that of the gate electrode.
Also, in the above-explained semiconductor device structure, a CMOS circuit may be
constituted by employing the second n-channel type TFT and the p-channel type TFT.
Also, in the above-described semiconductor device structure, the first n-channel type
TFT has a gate electrode, and a channel forming region which is overlapped with the gate
20 electrode, while a width of the channel forming region is identical to a width of the gate
electrode. Altematively, in the above-described semiconductor device structure, the first
n-channel type TFT has a gate electrode having a taper portion, a channel forming région
which is overlapped with the gate electrode, and an impurity region which is partially
overlapped with the gate electrode. In this case, this first n-channel type TFT may be
25 preferably made of a triple gate structure having three channel-forming regions.

Also, in the above-explained semiconductor device structure, the n-channel type TFT

of the drive circuit includes a gate electrode having a taper portion, a channel forming
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t he channel formng region is increased, and also, inpurity concentration

is increased. Furthernore, in order to obtain the above-descri bed

sem conduct or device structures, a sen conductor device manufacturing

met hod, according to anot her aspect of the present invention, is featured

by such a nethod for manufacturing a sem conductor device provided 10 with

a drive circuit, a pixel portion, and a termnal portion on an insulating
on th

surface,  conprising, a step for formng a sem conductor.|ayer, o
nsul at | U b SVesgpe Vb oottt PRl iy YR onraala

sem cond |, 1a step for . formng a first gate el ectrode, a source
Wiring I?‘?\%Pdrgptﬁﬁﬁ{hpﬁhfaa ‘%ﬁﬁ“&% and 15 an el ectrode of the term nal

ortion on tRe fir Lnsulatingfil.m a step for adding an.inpurity el enment
Copable o syt bR AL L n el s oG ey Thifaniste
first ] ideS ed . . ARnL f rman . n type . s
inpuri?§&§g§|gn;&gggﬁgﬁﬁgg?gé?%ﬂﬁﬂg%iﬁgngfgﬁndgyggé %c%?&%gﬁgﬁ(ﬁikﬁ§ f orm

a taper i @8, Ty Yol i i LY cap 0
e e L O o

into thethseMaaAAdUEL Rl k&¥RTs #RordSd, ana;arsm iﬂﬂ)u’i‘ir%g lgnﬁ?ﬁgggﬁ IR Y

region; a step for adding an inpurity elenent ca yi'ng a p-type

through the fageimoRQ it bider &f othif ché Aittve IREQiHRHESGHIOH U BE e villEstructures,
sem conductor |ayer so as to forma p type 25 inpurity region; a step for

per f or ni @nacPhdickAleRc@TRARIANEFAS irRfha, Atk @RPRSANGBePAPE B fRGE O
the source wiring line of the pixel portion and a surface of the term nal

por ti on;inberaticat, &fefrated Bt Mg m darbonstahifthuink Agehidominhibeevavehsideat h
the source wiring line of the pixel portion and the term nal portion; and

a st #p fwirh faodrivengirbwit,ha @igdtperaé,i aigl hiteeniandpert@ouss envinsiAgnk isagaed, the
drive circuit on the second insulating film 5 Al so, a sem conductor
devi ce menufrisotguri ng net hod, accordi ng to another aspect of

a step for forming a semiconductor layer on the insulating surface;

a step -for forming a first insulating film on said semiconducror layer;

a step for forming a first gate electrode, a source wirinﬁg line of the pixel portion, and

15 an electrode of the terminal portion on the first insulating film;

a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, so as to form an n type
first impurity region;

a step for etching the first gate electrode 50 as to form a taper pottion;

20 a step for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type
seconcl impurity region;

a step for adding an impurity element capable of applying a p-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form a p type

25 impurity region;

a step for performing a plating process operation with respect to both a surface o_f the

source wiring line of the pixel portion and a surface of the terminal portion;

5



the present invention, is featured by such a nethod for manufacturing a

sem conductor device provided with a drive circuit, a pixel portion, and a
termnal portion on an insulating surface, conprising: a step for formng
a sem conductor layer on the insulating surface; 10 a step for formng a
first insulating filmon said sem conductor |layer; a step for formng a
first gate electrode, a source wiring line of the pixel portion, and an

el ectrode of tlh&ftptfglr maﬁ'l“ ’Pb%E(t)lJl bl.ol’I%HIU ?lllll p’?‘x}fé Clé)gglil:'il.lbfatylbﬂ‘g_ \%i]%ﬁ{\“gnfhrm ()ff or

adding an inpurity el eneft” capa

sem condugkOpixdkBY&kion E[ﬁ Lt}ﬁuflﬂrlrﬂﬁ)tm%te el ectrode is used as a mask, so
as to forman n type I'rs glon astepfor etchlngthe

first gate el gGfehg . ARer. portio ddi ng an
i mpurity el emsn%elbcgﬂﬁfél%ﬂ]er{:1 ?étgﬁﬁl’%mgméfﬁ&% 83 9paebotuﬁcr“o“ﬁlélﬁ 'ﬁlg ”tf ébLe “V“pcd&ﬂ"i‘ton

of the fipathgad@nalieGlL@deiihkNt 0 the sem conductor layer so as to forman n
type second inpurity region; 20 a step for adding an inpurity el enent

capabl g of applyl 0gmRicBndYRE: ddViQUILL p of first e
el ectrode into the ser% condurct or Iayerfgfcghg%ﬁ{eth@p%&%m mBH& eraprC'%)a/ft

regi on; . atist glesdmrinexeoH, in@adir@l Bf kikh PLRCRSS f&F}ﬁﬁlﬂlfh&ﬂn\%ta*kcﬂﬁé&%?x&tc}ro a
surface of the source wiring line of the pixel portion; 25 a st

per f or m ndevacqubravided withac&ss: coRaral pisl phitidhn, raﬁﬂ%%%nth ;ﬁ)r§Hx’i HRGR uﬂtlhhlﬂg
terminal portion; a step for formng a second insulating filmwhich coVers

both the ssmimcc,e:mwpnsng line of 6 the pixel port ion and t he t erm nal
portion; and a step for formng both a gate wiring line and a source wiring
line of the dr&t%fcrrlfonumg a somidoindus@e daydr onsh Aisilagnd shiface|l N t he
above- descri bed seni conductor device structure, both the above-described 5
sour c&0wi ri ng S¢mér derming adirseahsybaing fHim amehid semicoaliuqor tiven ar e
manuf act ured by enpl oyi ng
a step for forming a first gate electrode, a source wiring line of the pixel portion, and
an electrode of the terminal portion on the first insulating film
a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, s&o as to form an n type
15 first impurity region;
a step for etching the first gate electrode so as to form a taper portion;
astep for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type
second impurity region;

20 a step for adding an impurity element capable of applying a p-type through the raper
portion of the first gate electrode into the semiconductor layer so as to form a p type
impurity region;

a step for executing a plating process operation with respect to a surface of the source
wiring line of the pixel portion;

25 a step for performing a plating process operation with respect to a surface of the

terminal portion;

a step for forming a second insulating film which covers both the source wiring line of

6



k
E

<"ch a material filmminly containing Cu, Al, Au, Ag, or an alloy of

these elenents. Also, in the above-expl ai ned seni conductor device

structure, at the plating process operation step, the source wiring |ines
of the pixel portion are connected to each other by wusing a wiring line so
as to becone the sanme potential. This connected wiring line for the 10
equi - potenti al purpose may be cur out by laser light after the plating

process OpRIALHM(NES andEEN SR L .,n@" MRy be cut out in conjunction
with the sub@trgit%é at a?L he staffms!1 Erert%?‘ & the plating process operation

has been carrjagy autforrﬁh%om Qwé’t@%ﬁ@l@ﬂﬁ@ Ml th%%@ RESSRAL of (UGTHJe QR uld he
drive circuit may be forred by~ enploying an circuit constructed o
al | of n-ghginekohyRgulkihs filand the TFT of the 15 pixel portion may al so
be formed on the same subStrate by enploying an n-channel type TFT. Wen
an NMOS ci r cUint thieSatloo# sk ridyd GORMRIGAUNS R d@;b@erseiluchbfp%JEFT&t%bbt %1%9&} tibed
other, there are two cases. That is, as shown in 23A, such
circuis issufcrmeitg hb&’oﬁ@i&tﬂilfﬁl bgrtﬁﬁhﬁﬂ(‘t@ﬁﬁlﬂbl ﬁ(%ﬂ@nIFTﬁaMfE&u%@ﬁm@ffuﬁ,w y
he referred to as an "EEMOS" 20 circuit hereinafter), whereas as |nd| cat ed
in Fig. 28BhasusteriahfilNMoSindy centhiningsChoAlRtu, e, anhillby afdase erhaneement
type TFT with a depletion type TFT (will be referred to as an " EDMOS"
circuit hereifad.tinrthe alfovermyidinet smechod it randenttameenes) ad ip@lathl @odea
depletion type TFT in a distinguishable manner, either such an el enent
( pr ef er alsipprastossystothe youred wiriigniines of Graopipel mﬁtlmvamfcmhecqaérm edilcottebbe or
anot her el enent (preferabl y boron) belonging to Goup XlIl of the periodic
tabl e mayse priparling saddee beenee dennmorduttal. Whischnoensd mdnebnafehbanel
formn Gg region. 7 Also, in such a display apparatus whose display area is

i h%lh@%agél RUTBPSCA @ haur o bhﬁib“éf lightpbendy phtina rhcan opvBEovibs U t

smal I}

made of n channel pe TFTs, consuned power h reof is larger than that of
a CMOS ciPPeyfime \?éF“aY {6 VT PNIGRECPRINE Hel with the sulisirateatitthe samefimicaicray
become palaé ularly effective %‘fgﬁshe case that a display area of a display
5 appar at Piaging pr Olgﬁr%‘é‘ml? PEABICG PEre is no problemas to power

consunption i, _eit her
al A so, 'in accordance with the present invention, the drive circuit may be formed by

employing an NMOS circuit constructed of all of n-channel type TFTs, and the TET of the
15 pixel portion may also be formed on the same substrate by employing an n-channel type
TFT.

When an NMOS circuit is formed by combining n-channel type TFTs with each
other, there are two cases. That is, as shown in Fig. 23A, such an NMOS circuit is formed
by combining enhancement type TFTs with each other (will be referred to as an "EEMOS"

20  circuit hereinafter), whereas as indicated in Fig. 23B, such an NMOS circuit is formed by
combining an enhancement type TFT with a depletion type TFT (will be referredt to as an
"EDMOQOS" circuit hereinafter).

To manufacture both ;; enhancement type TFT and a depletion type TFT in a

distinguishable manner, either such an element (preferably phosphorus) belonging to Group
25 XV of the periodic table or another element {preferably boron) belonging to Group XIII of
the periodic table may be properly added to a semiconductor which constitutes a channel

forming region.




a desk-top type nonitor having a | arge screen size or a television having a
| arge display screen. Al so, in accordance w th anot her aspect of the
present invention, all thin film transistors that constitute a gate driver
circuit and a source driver circuit over the display substrate can be nade
of NMOS circuits (i.e. N-channel thin filmtransistors) as well as all 10
thin filmtransistors in the pixel portion being N-channel thin film

transi stors. Alsojis spdssilbbly appatase alosexdisptrakdyis saanest®d che ¢at R k0.
addition to these NMOS circuits, especially as a part or a whol e of t he
sour ce drdiiiguit igformad by sushsenis DTt at nddy e chavid gy pk e hek ovuaRatj,paed
structure is disclosed in the specification of the present invention: That
is, the $bpreebisdareeothadabicd g PP edcwit.t Hosrevar5thERRv eantealinh B0dR present

sem conductor | ayer fornmed on an insulating surface, an insulating film
formed oARYIREIOSERNE Sreunt onrticayaly, cfindve igabe caleabtr odisplar sed R difday
insulating film. i:orrpni sing: a pixel portion equipped with a first

n- charnePPRFRBS T w6y Thesefare ehati is mrgprioblee as wipewsurdmmenpionwhicahed s
covered by material filmhaving a | ower resistance value than that 20 of
the gat e 2SCTELPR GRS MAMLET BRFRS riaTzagerase SiE o Mgtelavisombaengfa Intie disiey
material as that, of the gate el ectrgde; a drive circuit "equi pped with a
circuit Cohdtr %B?Oedn &C%ggﬁc%‘vw B RBEFH| the psesenTmveangnaall hindilm
n-channe{ra%ﬁg ST(IIET' and. a termnal partion, the surface of which is covered
by a mat 6F 121 OF PR} ARG §AGEHVeEIQUIATE: a50dEce i es Cirhiis oy prthestisplave

gate ele , ile surs ing the. wi.ri | ine. nade of the sane

mat eri al ﬁ}abé&? %a‘ia 0 "t”h‘% Og;fy\;&e&%gﬁ %‘gcﬁlﬁgé‘?‘ Wﬁﬂg?féelglb‘é? nEsistgrehas well as all

sem gandygc L: tructur t he ,above- descr,i bed. nat er| al filmhavin
t he quw Erhg‘téfns“tlgﬁ‘\é%‘g f%‘éitlé{%Pﬁef 9‘3“\98@651%@&?‘3?% “%&,C}‘l‘huffa%ﬁfofﬁg,f ipposgRlea] | 03

O euhSh BLSTMSu S By RIS M SEHIGS: \HRSRLAL IR LS anar e

aspect of the prese rnvention, T a ’

devi ce %l@ﬁ@%bﬂé&[ﬁegg&cﬁ‘a%’@{&* a 5 sem conductor |ayer forned on an
i nsul ating surface, an insulating filmforned on the

A semiconductor device having the below-mentioned structure is disclosed in the

specification of the present invention: That is, the semiconductor device equipped with a

15 TFT containing a semiconductor layer formed on an insulating surface, an insulating film

formed on the semiconductor layer, and a gate electrode formed on the insulating film,
comprising:

a pixel portion equipped with a first n-channel type TFT having a source wiring line,

the surface of which is covered by a material film having a lower resistance value than that

20 of the gate electrode, while surrounding the wiring line made of the same material as that

of the gate electrode;

a drive circuit equipped with a circuit constructed of both a second n-channel type

TFT and a third n-channel type TFT; and
a terminal portion, the surface of which is covered by a material film having a lower
25 resistance value than that of the gate electrode, while surrounding the wiring line made of
the same material as thar of the gate electrode.

In the above-described semiconductor device structure, the above-described material _
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sem conductor |ayer, and a gate el ectrode fornmed on the insulating film
conprising: a pixel portion equipped with a first n-channel type TFT havi ng
a source wiring line which is processed by a plating process operation; a
drive circuit equipped with a circuit constructed of both a second
n-channel type 10 TFT and a third n-channel type TFT; and a term nal
portion which is processed by a .plating process operation. In the

above- dedimi bedns erd Renduishat. davistansValled Wrkaink O A, W face, qf iibe o
termnal portion and a surface of the source wiring line of the pixel
portion ahescodarecrmd by a thin film nade of a material which mainly
contains Cu, Al, Au, Ag, or an alloy of these elenents. 15 Al so, in each of
t he above- expilal nedmgemilconddctior, adevidig; ®tinbeidngs:ct bOtHe fagn: terdmHbal
portion and the source wiring line of the pixel portion are separately, or
si mul t anéodedtyrgsk dyeswdd abyerhivengladi migvize oepsgpaperiet i oNTFTheombatihdith
processed source wiring line corresponds to such a plating-processed
Wiring | seicpRilesior davebfarnwddomantineilaanesisfep as inshhtingf filvhéraatieon che

el ectrode. 20 Also, in the respective sem conductor device structure, the
pl at i ng- pFBEeadedos et and pigaingedtravis foonecbem dmdmstlotisg filmacomprising:

pl ati ng-processeg wiring line nade of a material_having a |ower resistance
val ue (or a PECSPPHCRIULREA witea fitsf ntahenpeltepel Edthaytu: a Alwo; wirre: liier i ng
| ine made,of the material having the | ower resistance value than that of

t he gat e‘V«lé‘Fcé’c‘tsPH%FésseSré’yaﬂ%“f‘%iﬂh’é’&eﬁsﬁ%@éfﬁna manner that after a film has

been forned b%ﬁ _errgj Onéi ng .t he, 25 sputtering metgog this sputtered filmis
patterned. Al PBYnEETGEFgHIPRH withiarGirgiy qonatrergd 10é bothor pec@ngyn-ghannst tiive
printkn hod. ,Wen the wiri ine is formed by executing the printing
et htcl)g,ggﬁicﬁnéjida %@FP‘%?“%VQ?%W% reduced. 9 Also, in each of the
sem conduct o zegﬁ\é{ §e.,struc uhes ei)t‘h‘fé an, EEMOS circuit or an EDMOS
circuit is formed By EUcRd® PioscsedBha PRICSDRAEHS PRPaUGET and the third
n- channel t in_each of t.he above-descri bed sem conductqr
devi ce str uc%ﬁﬁ%gﬂf:(;(’teﬁdgsfr?ﬂregtserﬁ]fcoglagﬁtgﬁﬂ%‘flcff i’b‘guﬁg‘erb‘ ‘”gfaﬂé‘%?éﬁ%ﬁ’éﬁ’t“? de,

and a chapfgh ah@h Thte o? OB MY Eilink Find g?ﬁﬂe%@y&?ﬂortion are covered by a thin film

made of a material which mainly contains Cu, Al, Au, Ag, or an alloy of these elements.
15 Also, in each of the above-explained semiconductor device structures, both the
terminal portion and the source wiring line of the pixel portion are separately, or
simultaneously processed by the plating process operation.
The plating-processed source wiring line corresponds to such a plating-processed
wiring line which is obtained at the same step as that of the gate electrode.
20 Also, in the respective semiconductor device structure, the plating-processed source
wiring line corresponds to such a plating-processed wiring line made of a material having
a lower resistance value {or a resistivity) than that of the gate electrode. Also, the wiring
line made of the material having the lower resistance value than that of the gate electrode
may be formed in such a manner that after a film has been formed by employing the
25 sputtering method, this sputtered film is patterned. Alrernatively, this wiring line may be

formed by way of the printing method. When the wiring line is formed by executing the

printing method, a total number of masks may be reduced.
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with the gate electrode, while a width of the channel fornming region is
idenfical to a width of the gate electrode. Also, in the above-described
sem conduct or device structure, the first n-channel type TFT owns a gate
el ectrode having. -a taper portion, a channel formng region which is 10
overl apped with the gate el ectrode, and an inpurity region which is
partially overlapped wth the gate electrode. Also, in each of
above- expl ai neBosiemhclonfittemideviuer St H1E @S res! DR nE FaNIek ctlr)égﬁ or IRT of
the drive circuit includes a gate el ectrode having a taper portio
channel flIPM@§ circegitoformildly dnsplopes tHapredndhidhahhel @at Trel M&Q%:rd%ﬂd an
inpurity region which is partially 15 overlapped with the gate el ectrode.
Al so, thichahinektypnlIdfannel type TFT may have three channel-form ng
regions. Also, in the above-explained sem conductor device structure,
i mpurity condlse.riatdach ofithe aboverduckibyd segicondaftot Heviae chracvaeds, tMPRrsTRT 1S
defined within at | east a range of 1 x 101' to | x 1018/ cni, and a regi on
havi ng® a chanpeliy ptaTFEw»@bagum edtexle omtdad cdenhncwfommtqaagnen ivrhmh 128vérh©pu1
channel form ng region is increased, and also, inpurity concentration is
i ncreas ed”‘:h Mesgite flacsadh whilettheidseod horbantd forteug ceiat is ibinmicelso 2 widdf i r st
n- channel .type TFT ggy preferably owmn a plurality of channel -form ng
regi ons. © déeeﬁ?tESH?GEF ®r devi ce having another structure is disclosed in
t he specifi c%hl on t he present invention; the sem conductor device
equi pped wi t RS e@bﬁt’%rﬂiﬁm c@ semisoRdteURtiRsBUCiagahe fior methaonekampe
i nsul at i nrg_. urface i nﬁ@él 3}1{ ng filmformed on the sem conductor |ayer,
and a gaté 'eP¥EE fodde f“&r': Vi [LHE | TRy 9 Fl‘imntééwmins itagion avhieh nd nal
portll%n Iea t .t.h 9rt|r1 Hrface of which is c vered by a materi al
film 10 h%v%i%?ﬁ d yifty thet Srs efesr@re ANLAT ENRUTHH TediaR YORCh Revagally eicsleppalie,
while su i | ectrode nade of the sanme material as that of the
gate el e?:vgtgut(rljllg Jg%hélean%‘férl al fil m havi ng the | ow resi st ance value is
| ower than th; gria te el,ectrode. conduct or
devi ce havi ng?sgnglt ﬁé?&cs ucteﬂcpiéu Sﬁméc(?l gg‘ét&’r %V‘f?ﬁér%‘érﬁ ft(e %IC?‘SHH‘E)[F‘“WS t he
pr esent ThYQTthOrivd Qft G RARIYGHOLI A8Y LAY qUUI Pa%glg p(\#u%p:t B ck];llil-{leff%rrlﬁl?r{om ng
region which is overlapped with the gate electrode, and an impurity region which is partially
15 overlapped with the gate electrode. Also, this first n-channel type TFT may have three
channel-forming regions. |
Also, in the above-explained semiconductor device structure, impurity concentration
In an impurity region of the n-channel type TFT is defined within at least a range of | x 107
to 1 x 10"*/cm’, and a region having a concentration gradient is contained. A distance from
20  the channel forming region is increased, and also, impurity concentration is increased.
Also, in each of the semiconductor device structures, the first n-channel type TFT
may preferably own a plurality of channel-forming regions.
A semiconductor device having another structure is disclosed in the specification of
the present invention: the semiconductor device equipped with a TFT containing a
25  semiconductor layer formed on an insulating surface, an insulating film formed on the

semiconductor layer, and a gate electrode formed on the insulating film, comprising:

a terminal portion, at least the partial surface of which is covered by a material film
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sem conductor | ayer fornmed on an insulating surface, an insulating film
formed on the sem conductor |ayer, and a gate el ectrode fornmed on the
insulating film conprising: a termnal portion, at |east the parti al
surface of which is covered by a material film having a | ower resistance
value (or a resistivity) than that of the gate el ectrode, while 10
surroundi ng the el ectrode nade of the sane nmaterial as that of the gate

el ectrodeha@nWid I\ kA& MU ¢41ul ShEOYRLSS BY ('?lttn@ltcgt\r}\'huﬂ,exilgsilcrglnﬁ‘)r\fixicrfg ua‘El—Lrgwer

resi stance value than that of the gate el ectyode, urro

wiring |iprciBdemafle bhdcSATE RSN ia?%hén@ﬁf chle 8fe (e €. gﬂh'?naet!:r?ﬁtf{h%qgwin%l S0,
d r t the wring line~

in the above-expl ai ned sem conducto evi ce structure, 15

COrr eSPoNgs: o RsiSAHES Salh: i NG e HNG: (A SOhe iR SAMFEROAMEL R QYT ce
described in the respective cases nay be either a tralsm ssion type liquid

crystal modul & ehicrk@ElRELRE hYRE anbeidr Jutfisd Al RAU & theﬁgé&h%m & 1N
order to obtain the above-descri bed sem conductor device struttures, a

sem cofdutiecopreden feeFBEONS Bl WihiROndRLBOdevid€ CQUHPRY With 3NIFTELR3RESE 2Of
the present . 20 invention, is featured by such a nmethod for manufacturing a

sem condughacomtticieelapeoftirgied onveit nsalding\warfatd, Gd insuldciRb ¥ Behbd @/, (hand.a
termnal portion on an insulating surface, conprising: a step for formng
a sem conguvtarducaydnyanatice gitesldcatdds gosud @cehe insdhens files, coarprisig: a first
insulating filmon said sem conductor |layer; 25 a step for formng a first
gat e el ect r odetermirsd pocgomiar laagr tHenmrod! suitfecepooehichar ddvered Bndmagdtial film

el ectrode of the termnal portion on the first insulating film a step for
addi ng arhaviptipileyeretantmce capablce ofesappity)i thgnathanof vipe gimtadedrhele, dhile

sem conductor |ayer, while the first ;;ate electrode is used as a nmask, so
as t olf orsrandingghpslectiode madmp the sarreynomial as dwepf thereaet elhémgdd;he fir st
gate el ectrode so zils tqQq forma taper portion; a step for adding an inpurity

el enent capaBerge lizspihjsinig carersd by penamriafdm having alerer r@isgoceivohieghanhe

first gattﬁate (l) t%Ea rogtcfjeeeltiecnt;oodet \bv ilg gli?r&?r?cﬂgg Eh()erwilﬁ%)é irnesn?atﬁasofl t(lr)le ];2%12” nilrt]errilﬂltqype
24 N 8 +4 cdl ds
that of the gate electrode.
Also, in the above-explained semiconductor device structure, the wiring line
15 corresponds to a source wiring line.
Also, the semiconductor device descx_'ibed in the respective cases may be either a
transmission type liquid crystal module or a reflection type liquid crystal module.
Furthermore, in order to obtain the above-described semiconductor device structures,
a semiconductor device manufacturing method, according to another aspect of the present
20 invention, is featured by such a method for manufacturing a semiconductor device provided
with a drive circuit, a pixel portion, and a terminal portion oﬁ an insulating surface,
comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layer;
25 a step for forming a first gate electrode, a source wiring line of the pixel porrion, and

an electrode of the terminal portion on the first insulating film;

a step for adding an impurity clement capable of applying an n-type into the
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second inpurity region; a step for performng a plating process operation
Wth respect to both a surface of the source wiring line of the pixel
portion and a surface of the termnal portion; a step for form ng a second
insulating fil mwhich covers both the source wiring line of 10 the pixel
portion and the term nal portion; and a step for formng both a gate wring
line and a source wiring line of the drive circuit on the second

i nsul at i ngmddim, Qoo 1y ued. LGCE,. L thod,
ccor di ng e e A e s ot KAt B M TR &l s e
a met hod flr@rinfpinif Gk, ng a sem conductor 15 device provided with a drive
circuit, a pixel portion, and a termnal portion on an insulating surface,
conprising: a ssdpefor behikOIHE MG @ cSE0E GQANOUCE D @Y £FaRP WBRS)H; nsul ating
surface; a step for formng a first insulating filmon éal sem conduct or

| ayer; a stepstprfof QIdth@@n anpird Eleﬁ@h@cﬁia@[&tdfﬁgglyir@aﬁwf\%@ Mk AGL inﬂ@r of
the pixel portion, and 20 an electrode of the térm nal portioil on the
first 5 npotdi ofcHd fint gatesdleqrdder indsl ehd g nABoh R t\t‘;l%e@&mtfoﬁﬁ%% of
applying an n-type into the sem conductor |ayer, ile the first gate

el ect r odecdondusgariagregiorask, so as to forman n type first inpurity
region; [ a step for etching the first gate electrode so as to forma taper
portion; 25 asepder paforadol mglaaing prpass dpgraioeneinl rappabb Bodf a apflcyioighan
n-ty Pe through the taper portion of the first gate electrode into the
sem condsiret Winyelingef ée mixelportmreancha syrfree of doordmimppoition; r egi on; 12 a
step for executing a plating process operation wth respect to a surface of
the source WFEPHY IPTmiBEATsCEqnsl ipwl@tlingoigm which cavers bpthf the sperct eimabinaof

pl ating process operation with respect to a surface of the term nal
por t il8n; 1 Rixekrgstipp and shefargizal Pertend apdsul ating fil m whi ch covers both

the source wirin Itjne_of o o
a step for forming both a gate wiring line and a source wiring line of the drive circuit

on the second insulating film.
Also, a semiconductor device manufacturing method, according to another aspect of

the present invention, is featured by such a method for manufacturing a semiconductor

15 Ei_?ﬂ?‘??r,o‘,’,,ig?d, with q_@mt_i_\_fg_;ircuit, a pixel portion, and a terminal portion on an insulating

surface, comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layér;
a step for forming a first gate electrode, a source wiring line of the pixel portion, and
20 anelectrode of the terminal portion on the first insulating film;
a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, so as to form an n type
first impurity region; d o
a step for etching the first gate electrode so as to form a taper portion;
25 a step for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type

second impurity region;



the pixel portion and the termi nal portion; and a step for form ng both a
gate wiring line and a source wiring line of the drive circuit on the
second insulating film Also, in each of the above-expl ai ned sem conduct or
devi ce manufacturing method, 10 both the source wiring line of the pixel
portion and the termnal portion are made of such a material mainly
containing Cu, A, Au, Ag, or an alloy of these elenents. Also, in the
above- expl ai reders fregondingtgiademiroes ssaperhast widngspret tatsur@te bide sphati ng
process operation step, the source wiring |ines of the pixel portion are
connect edwirimg lewmoH the hee! pyrtivsi ng a wiring line so as to becone the sane
potential. This connected wiring 15 line for the equi-potential purpose nmay
be cut out by $tpder beddmmicO, pli@se praess. Jpeadter witheresipicattd ngsipfaoe e she
operation has been carried out, or may be cut out in conjunction with the
subst r at €ceningheos@m time after the pl ati ng process operation has been
carried out. Also, in accordance with another aspect of the present

i nvent? on, i RSERRAAT rmina seeond hsklseing filp evticrpover ot thy ynaired wisuigdisewhy be
formed. on, t he same substirate by enpl oying p- 20 channel type TFTs. More
specificéhF?P‘ PPTUR anck the ek iaakpartighsanthat constitute driver circuits
and an active n%gri? clrc§$ﬁ over the substrate can_ be P—chaﬂneL type TFTs.
A seni conducPSFERIEY I UBIRRIPRG SioTHERS 146 Pt BPRIFSWHINA IS ghe Hrippgircuit
specificati&g of the RneSﬁpt invention: That is, the sem conductor device
equi pped W T SECORHINZYAYLS g a semi conductor |ayer forned on an
insulating sunface, an dmnsukating filmformed on the 25 sem conduct or
ayer - and s daf & srdlol R bRt el TrB PRl uras nied PR ReGREE BHi. o
pi xel;POKL] equi g Wit h first; p-chann type. TFT having a Sour ce

b 1 g PP RRGRLG P ofid St 0 AT e SRS FaM R PR Ty
Lover I esll@niemii o fiathd Ol AL 18, Ao LDG AL oPIIRC! LB AT | €

surrounding the wri'ng I'tne“nmade o6f t'hé”sane nateria ¥ of the gat e

el eotode; ot Y L GALSAHAPSHR L M BoPHERL hRRASIENS! SEuRl) BOIR. @

second p-channel type TFT an annel type n

portion, plhgetRbdeREEpRhriUE ths s RVELGthdhed ofMe§hitdbofdd MR PRYRAG @1 Per

each other by using a wiring line so as to become the same potential. This connected wiring
15 line for the equi-potential purpose may be cut out by laser light (CO,-laser etc.) after the
plating process operation has been carried out, or may be cut out in conjunction with the
substrate at the same time after the plating process operation has been carried out.
Also, in accordance with another aspect of the present invention, instead of the n-
channel type TFT, all of the circuits may be formed on the same substrate by employing p-
20 channel type TFTs. More specifically, all thin film transistors that constitute driver circuits
and an active matrix circuit over the substrate can be P-channel type TFTs.
A semiconductor device having another structure is disclosed in the specification of
the present invention: That isi, the semiconductor device equipped with a TFT containing
a semiconductor layer formed on an insulating surface, an insularing film formed on the
25 semiconductor layer, and a gate electrode formed on the insulating film, comprising:
a pixel portion equipped with a first p-channel type TFT having a source wiring line,

the surface of which is covered by a material film having a lower resistance value than that
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resi stance value than that of the gate el ectrode, while surrounding the
wiring line made of the sane material as that of the gate el ectrode. Al so,
a sem conductor device, according to another aspect of the present
invention, 1is featured by such a sem conductor device equipped with a TFT
containing a 10 sem conductor |ayer fornmed on an insulating surface, an
insulating filmfornmed on the sem conductor |ayer, and a gate el ectrode
formed onofidve ganstlb@atadeg whill Burrc@njing ghdiring [piexeldepdithe ennequik@peds ikth a
first p-channel type TFT having a source wiring line which is processed by
a pl ati ngofphegesscloperdti on; a drive circuit equipped with a circuit
constructed of both a second p-channel type 15 TFT and a third p-channel
type TFT; and drivetinduiaéquypopdd wnhwhiichiticeonproces sedothya secphdpkdginprbsess
operation. In the case that the above-described p-channel type TFTs are
enpl oyed, TEI tivdra daird [EEMDSIcE iypeui E Tiomdan EDMOS circuit is constituted by
enpl oyi ng both the second P_ channel type TFT and the third p-channel type
TET. 2D Al so,? Eerainl esainn, ihwantacont wbiqﬁo’@ ceyweed by ealdryridlifhinthedingm tomer
structures of TFTs, but an inverse stagger type TFT structure may be

enpl oyed. refip@gce waue ghacihiay at ‘il@rifaFfail@qu%% whifFsurroygelingihieywising dint eund wét or
filmbhaving a crystal, styucture, buﬁ al so a sem conductor film having an
anor phoustNE SATE (RATETIHE IE)%“@( £ 8y&ctlectiodepr esent invention is featured by
manuf act uri ng, such a senj conductor devjce 25 ﬁorrpri sing, a source wring
line which i<* ?'é‘tﬁeﬁﬁgﬁiwﬁégg By ERTSHIRS YA %‘&F@‘F‘i‘é%f%h%l&‘ieﬁ’g‘f IBVETST.

est st ance ke (yRselly oo e, Ot 20, M B, Mer Ty or Lo
or 3 ORI Yok, M BB S0, b RO Tl
e R AT S T
A e S e
plating SHabh & processed by a plating process operation;
a drive circuit equipped with a circuit constructed of both a second p-channel type
15 TFT and a third p-channel type TFT; and
a terminal portion which is processed by a plating process operation.
In the case that the above-described p-channel type TFTs are employed, either an
EEMOS circuit or an EDMOS circuit is constituted by employing both the second p-
channel type TFT and the third p-channel type TFT.

20 Also, the present invention is not specifically limited to the structures of TFTs, butan
inverse stagger type TFT structure may be employed. Also, as an activation layer of a TFT,
not only a semiconductor film having a crystal structure, but also a semiconductor film
having an amorphous structure ma',l; be employed.

The present invention is featured by manufacturing such a semiconductor device

25 comprising: a source wiring line which is plating-processed by employing a material having

a low resistance value (typically known as Cu, Ag, Au, Cr, Fe, Ni, Pt, or alloy of these

elements); a TFT of an inverse stagger typs pixel portion; a storage capacitor; and a
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metal filmonly on the source wiring line. Such a wring line pattern is
formed on a substrate. A plating-process el ectrode 4805 corresponding to
an electrode for performing a plating process operation is nounted on this
wiring pattern. Botha termnal portion 4808 connected to a drive circuit
provi ded on the gate wiring line side, and al so another term nal 10 4809
connected to a drive circuit provided on the source wiring line side are

f d 1 t . i ndi cat ed i ig. 33,- h tter
or e Al AR TO[PBLTL B o8] LS 20,051 5 20 U5 BRLS 1 g

which will constitute the source

| i ne pat t;gFR4sedi ey PR te.whigh the netal = filmi llated |s onl
the sg'uy(:lgEﬂ\}\ﬁasr ;ﬁn\gﬁﬁ %g%i%gy%? {t ﬁ’% g%]&rg?r‘@%%r Fon® 2 Tok é‘ﬁelﬁ[‘gthﬁd’ﬂ‘t‘éhﬁl“" Y
whi ch wi ldn ﬁg’ﬂﬁﬁﬂi&%ﬁhéﬂgaﬁg%ﬁ?e[iﬂo{rfein J Ihig eer'v%}rﬁé)EhLCL%QE}?ﬁ{ﬂ?ﬁ\rz}%\?}'Ei-13in<0r—

term nal portion which 15 1s connec tot I've circul n the

sour ce WgrbAdsdd fifly §hQ|lF¢. sd\Qngir'frﬁgfl%@&ggggmaéﬁS%Bf;BOl indicates a gate

wiring line;, 4804, a glass substrate; substrate cut-out

l'i nes.5 Si nce Ref@rifd abivte ME.OTESUSRG I 9t BSmGaE b £¢hQHEd @fﬁ%@?&%cﬂ% L
wiring line pattern, the netal filmcan be pl ate& onfy on the sdurce

Wi ring | inieabfilnk @ lypbx &@he RBLEd OPirindSlirf. QQ&Q%‘%&QQ%%&%E%%@HJ Bﬁ.a .
screen size is enlarged, such a sem conductor device capable of realizing

| ow powesulsorssnpthlahgpidcbs cltfutiagBos ediresPbiingith aACHQLGARES: WirknpRe
aspect of the present invention, all the thin fi'm transistors which"
const i t ua@laingpraess @:ielrmbrtisanﬁnaédoﬂﬂﬂsdrihih?pﬁitkm- Boah § k&rhPhs pBEQW BB at a
pi xel portion are nmade of p-channel thin filmtransistors. Source |1 nes of

t he pi xetopocrédm Bbiverircbe ptorideibrothetohe wsiding [ihayide, sl ddbengdtis @hasilr ode
of the p-channel thin filmtransistors. 1In this case, gate lines of the

pi xell0poff8§berrmedtedita eldrigk ertviopewideaorhée oume diriy lnaatere farheloayars
insulating filmover the chin filmtransistors. 15 Furthernore, in

accor danv&ing pateapottreindispetin . 3heuph egentern whedl woth comdtiturtet the sbhice fil m

transi stors which constitute a driver circuit _and all the thin film .
transi st BF9E igediPld idormediopthiewiny linegatwre Sadethsfpartichenwbichtthe mefall m
transistgQrs, Source lines of the pixel portion may he fornmed of the sane

| ayer astifihis RHEG isspnly theowrires wiring lin rféIthe pixgl BomionMS0p asshst pateem| n
this case,. gat.e lines of the pixel portion and pixel electrodes may be .
whicHWill constitate the SOUTCY wiring line is not connected to the terminal portion which
15  is connected to the drive circuit provided on the source wiring line side. Note, reference
numeral 4801 indicates a gate wiring line; 4804, a glass substrate; 4806 and 4807, substrate
cut-out lines. | l. |
Since the plating process operation is carried out by employing this wiriné line pattern,
the metal film can be plated only on the source wiring line of the pixel portion. As a
20  consequence, even when the screen size is enlarged, such a semiconductor device capable
of realizing lJow power consumption can be manufactured.
Also, in accourq;mce with one aspect of the present invention, all the thin film
transistors which constitute a driver circuit and all the thin film transistors provided at a
pixel portion are made of p-channel thin film transistors. Source lines of the pixel portion
25  may be formed of the same layer as the gate electrode of the p-channel chin film transistors.

In this case, gate lines of the pixel portion and pixel electrodes may be formed on a same

interlayer insulating film over the :hin film transistors.
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formed on a sane interlayer insulating filmover the thin film
transistors:.. BRI EF DESCRI PTION OF THE DRAW NGS Figs. | A- 1D are di agrans
for representing a manufacturing step of an AMLCD according to an

enbodi nent of the present invention; 10 Figs. 2A-2D are diagrans for

showi ng a manufacturing step of the AMLCD according to the enbodi nent;
Figs. 3A-3B are diagrans for indicating a manufacturing step of the AMLCD

according to the €mhadini®o! ; inflcBorddntSwithAndeH@MFLF (SRR nah JMRASK, NI eW
of a pixel of the AMLCD, 15 Fig. 5 is a diagramfor show ng an upper view

of a pi xelthothinhdnAtvhh&EBorshiGich @ohsirardi dgv@mifc@rn [drdilcated gy 8lnS eGhiignal
structure of an active matrix type liquid crystal display device according

to an enbedivdnt awof pikdeopries ertm:idevéatdt@annelthgsilndad@Braie Siagr aus of ée
showing a termnal portion of the active matrix type |liquid crystal

di spl ay dewieteprt2O Fagbe (@AdOf aiesaabyans thegashdwirnge af tier pichahnd ekini on
of the active matrix type liquid crystal display device; Fig. 9 is a

di agr arh f Simrtepsssent imghianasurer: lnewf ohe pixel poiténcrylspiat! dedtddes acgdrdi ng
to an enbodi nent of the present invention; Fig. 10 is a diagramfor show ng
an upper $orEwdoin 2 pasn¢ irgelayee inpsieaing fibd uiver (H25hi filn tandifotslB are di agr anms
for show ng a sectional view of a pixel portion of the liquid 16 crystal
nodule; Fig. 12 is a diagramfor showi ng a sectional view of a pixel
portion of the liquid cn'stal _nodule; Figs. 13A-13C are diagrans for
showing a term nal port i BRET DEReRIF BN (SFJSH%DRJ‘SW e; Fig. 14 is a
diagramfor illustratively show ng an exanple of. . hottomgate type TFT,

Figs. 1A-1D are diagrams for representing a manufacturing step of an AM-LCD
according to an embodiment of the present invention; A
10 Figs. ZA-2D are diagrams for showing a manufacturing step of the AM-LCD according
to the embodiment;
Figs. 3A-3B are diagrams for indicating a manufacturing step of the AM-LCD
according to the embodiment;
Fig. 4 is a diagram for showing an upper view of a pixel of the AM-LCD;
15 Fig. 5 is a diagram for showing an upper view of a pixel of the AM-LCD;
Fig. 6 is a diagram for indicating a sectional structure of an active matrix type liquid
crystal display device according to an embodiment of the present invention;
Figs. 7A-7B are diagrams for showing a terminal portion of the active matrix type
liquid crystal display device;
20 Figs. 8A-8C are diagrams for showing a terminal portion of the active matrix type
liquid crystal display device;
Fig. 9 is a diagram for representing an ourter view of a liquid crystal module according
to an embodiment of the present invention;
Fig. 10 is a diagram for showing an upper view of the liquid crystal module;

25 Figs. I 1A-11B are diagrams for showing a sectional view of a pixel portion of the liquid
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Fig. 15 is a diagramfor indicating a sectional view of a pixel portion in
accordance wth the present invention; 10 Fig. 16 is a diagramfor _
i ndicating a mask 146 of the bottomgate type TFT; Fig. 17 is a diagramfor
showi ng an upper view of a pixel of the bottomgate type TFT; Figs.

18A- 18D are diagrans for representing a manufacturing step of an AM LCD
accordi ng to anot her enbodi nent of the present invention; 15 Figs. 19A-19C
are di agr aisaf fhdglkow ng a manuf acturing step of the AMLCD according to

t he enbodi nent; Figs. 20A-20B are diagrans for indicating a manufacturing
step of the ANpLIODs adefesidifRGhbeulhecenbodii®nifa dikd poddor § (Be Hi&ar-am for
showi ng an upper view of a pixel of the AMLCD, 20 Elg. 22 1s A di agram
for show mgdale; upper view of a pixel of the AMLCD;, Figs. 23A-23B are

di agrams for showing a structure of an NMOS circuit according to another
enbodi ment  offighe 3pr-¢3€nirei div@dis 40; sl @isy L4AnddB @irg8odi AGhamBfi®erysial
indicating a structure of a shift register according to another enbodi nent
of the5prreséult; i nvention; 25 Fig. 25 is a sinplified diagramfor _
representing a condition of laser irradiation; Figs. 26A-26C are di agrans
for show ng dng.ekhimph dimgframnfoelibctmanele shppligacexampkosilh hguim anet Ker
enbodi nent _of the present invention; 17 Figs. 27A-27B are di agrans for

i ndi catingFBn exanpl e of the electronic appliance according to another
enbodi nent of the present invention; Figs. 28A-28C are diagrans for

i ndi cati ng aFitadafiaetdizdrang for apliofing at seariemil yivont ¢ ppel pseincioragotdance

devi ce in_gggfh a source wiring line is plated by enploying "Cu", according

5 to an HRIREETGANYEREIORE esent i nvention; Figs. 29A-29C are diagrans for
indicating a,.manufacturing_step of a transnission type sem conductor

devi o i n-whEth 16 é@af%f%m&ﬁ@ﬂw HE ?ﬂ# af éwnlwt@hﬁqlr@ﬁfmw@",
accordi ng

Fig. 17 is a diagram for showing an u.pper view of a pixel of the bottom gate ope
TFT;
Figs. 18A-18D are diagrams for representing a manufacturing step of an AM-LCD
according to another embodiment of the present invention;
15 Figs. 19A-19C are diagrams for showing a manufacturing step of the AM-LCD
according to the embodiment;
Figs. Z0A-20B are diagrams for indicating a manufacturing step of the AM-LCD
according to the embodiment;
Fig. 21 is a diagram for showing an upper view of a pixel of the AM-LCD;
20 Fig. 22 is a diagram for showing an upper view of a pixel of the AM-LCD;
Figs. 23A-23B are diagrams for showing a structure of an NMOS circuit according to
another embodiment of the present invention;
Figs. 24A-24B are diagrams for indicating a structure.of a shift register according to
another embodiment of the present invention;
25 Fig. 25 is a simplified diagram for representing a condition of lascr irradiation;
Figs. 26A-26C are diagrams for showing an example of an eclectronic appliance

according to another embodiment of the present invention;
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to the enbodi nent of the present.invention; Figs. 30A-30C are diagrans for
i ndi cating a manufacturing step of the transm ssion 10 type sem conductor
device in which the source wiring line is plated by enpl oying "Cu",
according to the enbodi nent of the present invention; Figs. 31A-31B are
diagrams for indicating a manufacturing step of a reflection type

sem conduct or device in which a source MArlng line is plated by enpl oying

;gu;' S Z‘Cg?;gi;‘lg!gn '}HQ Z%ﬁogrbe&au?mggdrn%q§ag L‘(Qmpﬁ )F B’f’“nvih%“?‘i’lgﬁ@f’rf‘égﬁ‘“on ty

sem 5&%?&5%* ag§ﬁ{§gmbfdﬂkn%%f Lipe ﬁegeln%%\%%ﬁqr r epresenting a wiring

pattern contai i h e' transm ssion type

sem conduct OFIWQQ‘SACE?C E%eQﬁanrﬁ’:%f‘f&% @-{tfhodi xﬁ%@fg&umfrb ag%‘ﬁﬁ%hﬂglb@um e

manuf acturing "step o trahsm ssi on sem conduct or device in which

a sour CescmlEbﬂﬂJatbﬂfe\ﬂlc% 1H|war{18ga Q%r@@@lrﬂwmﬁ 1 tu C&) lgw A8 cho, )rdmﬂ

enbodi nent of the present invention; Fids. A-35 agr ams

i ndi CgtI@,%@eﬂga&%&%ftmt§§&@1menngﬁ transm ssi on type sem conduct or
device in which the source wiring line is plated by enpl oying "Cu",

accordi ng t@h@@%ﬂtﬂ@hf&ﬁﬁor%smﬁl&&aﬁﬁ@rﬁtmémwhhﬁamgéfftrgﬁsméﬁén %G are
diagrams for indicating a manuf act uri ng step of the transm ssion type

sen condefitiedndigvoreRvics inMthieh thd@us@uvieig hé isplardd Reerhslophategd” Byceamkoyi ng
"Cu", according to the enbodi nent of t he present invention; 18 Figs.

37A- 37C rarhe ¢ndgdansnd afrche pehise@tintentionanuf act uring step of a transm ssion
type sem conductor device manufactured by a channel stop node, according
to an enbodikiEnB0AcIO hee dingsantfod indaatingn mzﬁi@scmﬂﬁ;é«fﬂ:&@fahendinagrsa'nﬁ f or
showi ng a manuf acturi ng step of the transm ssion type 5 sem conductor
devi t@& rmprifesicondectby detiee ohwhivdl thetsopravodizingdowos giingd be enhidoyiegtiodi, ment
of the present invention;, and Figs. 39A-39C are diagrans for showi ng a
manuf actaeonsing tethesmbasimentofshe prisont inyprtion;

Figs. 31A-31B are diagrams for indicating a manufacturing step of a reflection type
semiconductor device in which a source wiring line is plated by employing "Cu", according
to another embodiment of the present invention;
15 Fig. 32 is a diagram for showing an upper view of a pixel of the transmission type
semiconductor device;
Fig. 33 is a diagram for representing a wiring pattern containing the source wiring line
. of the transmission type semiconductor device;
Figs. 34A-34C are diagrams for indicating a manufacturing step of a transmission type
20 semiconductor device in which a source wiring line is plated by employing "Cu", according
* 1o an embodiment of the present invention;

Figs. 35A-35C are diagrams for indicating a manufacturing step of the transmission
type semiconductor device in which the source wiring line is plated by employmc "Cu",
according to the embodiment of the present invention;

25 Figs. 36 A-36C are diagrams for indicating a manufacturing step of the transmission
type semiconductor device in which the source wiring line is plated by employing "Cu",

according to the embodiment of the present invention;
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sem conduct or devi ce manufactured by the channel stop node, according to
the enbodi nent of the present invention. 10 DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Vari ous enbodi ment nodes of the present invention
will now be described in detail. [Enbodiment node 1] First, after an
underl ayer insulating filmhas been manufactured on a substrate, a 15
sem conductor | ayer having a desirable shape is manufactured by way of a
first phot olfighdphaiittyare degraiNefok indithrin@auhatuftagufing mﬁ»aomrammlmgng@}]@
insulating fil whi ch covers the seniconduct or | ayer is forned. Bot
first comdmitindectaylevicandinafzeaeddyachsued ke nhajeesiccoadiag foimedhotinihe
insulating filmin a stack | ayer manner. These stack layer filns are 20
pr ocessedibhe peasent ingemdoond phot ol i t hography step by performing a first
et chi ng process eration, so that a gate el ectrode nade of both a first
conductive | dygsr3 %‘&%ﬁl sedoggmdonshestinyemaayer urmes bprd ehadransgssdmepof  a
pi xel portion, and an el ectrode of a termnal portion are formed. It
shoul & béemitaadugieat devices cramiagturedaiby htheh ehanmed eviep | modnt honerdiat ey the he
gate el ectrode has ﬁen firstly formed, a gate wiring line is manufactured
on an 18M PRyt Fﬁ%ﬂaftliﬂﬁg“ﬁi@fl madNext, while a resist mask which has
been manuf ac gggAg econd photollthog phy step |s kept under
present condit& A ‘PgW‘SéCP'é?#\?H‘t‘“E(%)‘I‘?B% BugEe bépé’f}‘tda‘fﬂfm‘él%\fwl%
appl ying_an. " n" e,is added to the, se nductor so that an "n" ty
i mpuri tys?’B@OBH“‘E% VéCGnEéW’i‘t“fa&F‘t“@ Ystglf?o? ir?‘%P JBpde a?‘icﬁﬁﬂfﬁﬁtmrrﬁlﬁner
Kk which has been manufactured by way of the second

Next , il § restl
phot ol |tﬁg§9 PR é}Be ?S%df‘v‘iﬂ{d@ present condition, a second etching

process operation is carried out by changing an etchl ng condition, so that
both a first conductive layer (first wdth) havi ng a taper portion and

houd e not el T WA A LS TIEAT RO TR PR R IRRETERIN i e,

Various embodiment modes of the present invention will now be described in

detail.

[Embodiment mode 1] | A
First, after an underlayer insulating film has been manufactured on a substrate, a
15 semiconductor layer having a desirable shape is manufactured by way of a first
photolithography step.

Next, an insulating film (containing gate insulating film) which covers the
semiconducter layer is formed. Both a first conductive layer and a second conductive layer
are formed on the insulating film in a stack layer manner. These stack layer films are

20 processed by way of a second photolithography step by performing a first etching process
operation, so that a gate electrode made of both a first conductive layer and a second
conductive layer, a sou'rce. wiring line of a pixel portion, and an electrode of a terminal
portion are formed. It should be noted that in accordance with the present invention, atter

the gate electrode has been firstly formed, a gate wiring line is manufactured on an
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and such an el ectrode constituted by the first conductor |ayer and the
second conductor |layer may constitute a gate electrode (first gate

el ectrode) of an n-channel type TFT. Subsequently, after the resist mask
has been renoved, while the above-described second conductive |ayer is
enpl oyed as a mask, the inpurity el enent capable of applying 15 the "n"
type is added through the taper portion of the first conductive layer into
the sem egodugdrohsdlaurfilnd.n this case, while a channel forming region is
fornmed bel ow the second conductive |ayer, an inmpurity region (low

concentr at i oiexi,s wiilemad fagéoundske wWHitlst ha dRduchianfdcayed im glecheammanner
that inpurity concentration is gradually increased, while this inpurity
regi on i pheepiahadreghyf stepnist lvpt chdangksdnocohdigionegh anpu2® ¢fheceafphesphothe
taper portion is selectively renoved in order to reduce an OFF-current of
a TFT ('t hic- ¢ddablet ofappldton) "hbrypeds adidddhe ghicxemiqoriicem.soGhhy anhe" tgper
portion of the gate electrode of the pixel portion nmay be renoved by

per f obm mgpurinrygien dhishgoproves®n) apferatd ona srltieligrouoit mawsndi tion that a
mask is over|apped thereon, as indicated in Fig. 16.. |In particular, the

t aper porti oMferaywhidt abesise sk iwlkitly hasrhpeadmangfandid &y edasi of Fhgseconda 25
11B, when the taper portion is not selectively renoved, this taper portion
i s for meBhet@lighography|stenjakeptcwnisr presentsondifions asecoriarching CRECBWIPEBRONTRY

be preferably redyced. Next, while a mask is_fo d so as o cover such a
regi on tﬁ&fﬂ@ﬁﬁf thwé;%ﬁegmwa@tqmg C‘Q@‘P@“ﬁ%@ﬂhﬁﬂ{’&; wﬁry‘r %nuﬁmﬂmf bager (first

phot ol i t ho hy, step, a third dopi.ng process operation is carrie out. In
this thiW@%ﬁM S %&éggogm@ﬂ%oﬂw aresonsLiFerdpcEre et (pessrdn ‘dgl?a)p%ﬂ’j‘l e of
applyjng_a ;p" t i's ded to,the sem conductqr s tg forma "p" type
PP LDt g ufeBrctd G B e Brtetdbhely 58 adBabRuanbrgr Tt e stk £

ol at i ng BRoueee oI CATRBET PRI Fe SPad iy Wion TS fak YR <o
to f | fil f L | i f i xel
por t § on s TaFEctzinys RS Rei i For SeBANORT ot bthsalF o ST e

porton A BBALARIR S AL CSSORN ol Rt B MLERASREL,
Will be oot loliictiDe 1Bl ADHITRRY mARI b ifpurfty TWlndinecbaBik 3 hASIFRE ON
15 the "n" type is added through the taper portion of the first conductive layer into the
semiconductor layer. In this case, while a channel forming region is formed below the
second conductive layer, an impurity region (low concentration) is formed below the first
conductive layer in such a manner that impurity concentratién is gradually increased, while
this impurity region is separated from the channel forming region.
20 Thereafter, the taper portion is selectively removed in order to reduce an OFF-current
of a TFT (thin-film transistor) formed in the pixel portion. Only the taper portion of the
gate electrode of the pixel portion may be removed by performing a dry erching process
operation under such a condition that a mask is overlapped thereon, as indicated in Fig. 16.
In particular, the taper portion may not be selectively removed. Asindicated in Figs. [1A-
25 11B, when the tapér portion is not selectively removed, this taper portion is formed as a

triple gate construction in order that an OFF-current may be preferably reduced.

Next, while a mask is formed so as to cover such a region that an n-channel type TFT
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a cathode surface. As a netal to be plated, any materials having resistance

val ues I ower than the resistance value of the above-described gate

el ectrode may be enpl oyed, for instance, copper, silver, gold, chrom um

iron, nickel, platinum or alloys of these netal materials. Since an

el ectric resistance value of copper is very low, this copper is an optinum

15 netal material as a nmetal filmused to cover the surface of the source

wiring |j f iny.ant i . . i . CI.l i.nce it he
IsASnR dltfy%y é)frf’ Btﬁﬁlg@ Bhé(@}ﬁ?r%’rnﬁ{hgﬁéﬁ P R 12 %r@a%g Bh&gﬂ% %%5 Pﬁﬁd

(v
source wring | IS covere Yy Ssuc

mat eri al ' ; 5] . ; . hle SMALS|RiXel
L e e A S P

speeds. fl"ﬁouyp@ if hhaed ﬁ'l%nb%%ﬁc&{d&t&e%azls thithih WHC By dSinh QIR deB¥n (hich
pl od 20 may

perform ng a plating net be properly set by controlling both
current dspshiMiend tinme by an operator. In the present invention, such a
nmetal filmformed on a surface is also referred to as a source wiring

i ne. 5Subs ecﬁlﬂﬁéd[t)éntpyhﬁftfap’Elﬁ@-trh@t&i@felﬁﬂeﬂlt@ta@ﬂ&ﬁ){@rthé ﬁé‘spk@ider@_tlfit(bmlk&)r_
carried out, and also the formation of a transparent conductive filmis

carried Jaydrs aNeakivatdiea plameRroans osnaucldacerol? i flidimg nscheal) tanned dy way
of a fourth photolithography step so as to forma pixel electrode. Next, a

cont act daadsaoifsroh arm@dl fikm vAW saffage & £ idurghetrblgilideagnapkel erépa ahd akhias
case, a contact hole which is reached to the inpurity region, another

cont act etafildhba h sufadeaganhetbcrdile bba temmirgdpertivne &t plodeg nedlabdavotdapends
contact hole which is reached to the source wiring line are formed. Next,
a conductoisueh fithenhiod hyadeicbfa RCretmit esupplical thiewghng wardr selutiesiconeriviey
value. An electrode which connects the gate wiring line, the source wring
| i ne 10 amdetahwnis mhich will bsformgil by thaopladosmsthsk and detsan st dilay iskrmgdenwhi ch

connects the pixel electrode and the inpurity r eg[:}ﬂor] to each other are
formed bycathgdosurfacei xhha preseldoi berdeedptiy matestaly pvipgresispanss yvalyenlasviri on,
the gate wiring line is electrically conrﬂgated via the contact hol [rorrred
in the itherrthayeisteresValueref ghel shove-desqrined ok elecrefe gadvebe EBVPYSdeBr t he
second gate el ectrode. Alﬁa t he source e E trPd,e is el ctrigg_{ I%/ [
connect BSHNES RBPEo At 4Tt SN6I %hrpg}lﬁ’é‘d 19H: MI<¢h8'3HUBY Ioéj‘ilf’ysi AsUest Mt i1 m
to the 'm tlé{'ilaltSYS{n% nglegﬁr?cugegigtaagg{rzﬂﬂg of c%lp[s)gf is Qgry?(l»\?,ctﬂ{s?:ggperisan optimum
15 metal material as a metal film used to cover the surface of the source wiring line of the
present invention. As previously described, since the source wiring line of the pixel portion
is covered by such a metal material having a low resistance value, even when the area of
this pixel portion is increased, the pixel portion can be driven in sufficiently high speeds.
Also, a film thickness of a mertal film which is formed by performing a plating method
20 may be properly set by controlling both current density and time by an operator.
In the present invention, sucki a metal film formed on a surface is also referred to as
a source wiring line.
Subsequently, the formation of an interlayer insulating film is carried out, and also the
formation of a transparent conductive film is carried out. Next, the transparent conductive
25 film is patterned by way of a fourth photolithography step so as to form a pixel electrode.

Next, a contact hole is formed by way of a fifth photolithography step. In this case, a

contact hole which is reached to the impurity region, another contact hole which is reached
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which is connected to a pixel electrode is electrically connected via the
contact hole formed in the interlayer insulating filmto the inpurity
region (drain region). As previously explained, the el enent substrate
provided with the pixel portion and the drive circuit can be nmanufactured
by executing the photolithography steps six tinmes in total, 15 nanely by
enpl oyi ng six sheets of masks. The pixel portion contains the pixel TFT (n
channel TE . wher, oo i i ins. the. cireuit. 1t
Shoul d al <o b R G o bl SR RS A T A b g
form ng the: tdrarrgm ssion type display device. Alternatively, while such a
material having a high reflective characteristic is enployed as a pixel

el ectrode, a Nefdketddndnctiye@nd ﬁﬁu@xfm}é'ta@ﬁm@@fgal Iﬂﬁvi&?ﬂ%@?&l‘éﬁz@@?ﬁ vgnm?% he

case that a reflection type display device is forne si nce
reflecti opleet@de fettieh @bAneds gt BacWiviitiRg Hink N YRy frBd:, adtniittﬂgfiﬁl%gﬁlt(y
sks.

time, an el enment substrate may be forned by enploying ™ sheets o

Al 'so, isn tdtion evbadi OBt anthabthhielgakrlealiieh cOffeds tfopitBrelcA84dE 4RE che
source wiring line of the pixel portion and the el ectrode of the term nal

portion airepumyutgiohuoedclabttichere Bbmedbe wha € a shlth phoallith@lriphyt tegeYale
el ectrode, source wiring line of the pixel portion and el ectrode of the
term nal pestrdnverajorh ehsepawairg linenddedmictlir@tinefed viandt anaewct BblkEhrntdie
impurity element has been added to the respective sem conductor |ayers, the
i nsul at i nigt the nmtepldygapablengffilpr at echémthet fisr gate clekroie odehaaycbed fatared,
the inpurity elenments added to the respective sem conductor |ayers nay be
act i vat edeleameds: Ui lshethesperce bisttrodhis ekotiadly wonhemged Vianbe ofntbehgdi Xeted
portion and the el ectrode of the term nal portion may he manufactured on
this i8suPdbergterioyeninsulating ant thedmpbyitexgiontFowcarggimt olAlshogrdghyodt ep,
whi |l e thesg_ g_source i ring li ne and the el ectrode of the term nal portion
are nmade BRICRiRIPIRCHsHAP a Pigt destendeinalearically soapasipd vithacastagyhple At al
mat erial .such.as alum nym sjlver, and _copper), having a | ow resi stance

val ue. THE ?‘et‘%'@rlgb‘?}r@%}f%ﬁr%g fjhlal ‘FOIt%‘é“é‘?”f‘ﬁ’e‘%ﬁ"i@e@“ﬂﬁﬁ‘%ﬂl@ﬁ-and t he el ectrode
of the term nal porti,on, whi¢ch, have been manuf actured in the above-

descri bed ma SeFFr,QVIQPélVﬁ%‘@ﬁ‘é‘g‘géh‘fgﬁm&“bﬁ‘ﬁ’ﬁrﬁﬁ pﬁ?ﬁé%‘i‘é’“hﬁ@%f‘?@‘??“%%@[hen
order to reduce gclobtotal nunbeyr of nask%7 %helsgurcehmjging:line of Ehe
pi xel porton %J B2 0F Bi2hH cWe kutmgt ¢ photolithography steps Six times in total,

15 namely by employing six sheets of masks. The pixel portion contains the pixel TFT (n-
channel TFT), whereas the drive circuit contains the CMOS circuit. It should also be
noted that this embodiment represents such an example of forming the transmission type
display device. Alternatively, while su;h a material having a high reflective characteristic
is employed as a pixel electrode, a reflection type display device may be manufacrured. In

20 the case that a reflection type display device is formed, since both a reflection electrode and
a gate wiring line may be formed at the same time, an element substrate may be formed by
employing 5 sheets of masks.

Also, in this embodiment, when the gate electrode is formed, both the source wiring
line of the pixel portion and the electrode of the terminal portion are manufactured at che
25 same time. Alternatively, these gate electrode, source wiring line of the pixel portion and

electrode of the terminal portion may be separately manufactured. For instance, after the

impurity element has been added to the respective semiconductor layers, the insulating film
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|

a printing nmethod.. [ Enbodi nent node 2] First, after an underl ayer
insulating filmhas been nmanufactured on a substrate, a sem conductor

| ayer having a desirable shape is manufactured by way of a first 15

phot ol i t hography step. Next, an insulating film (containing gate insulating
film which covers the sem conductor |layer is forned. Both a first
conductive | ayer and a second conductive |layer are forned on the

i nsul at i ngphblem protectiicankgate khy @bdeBANGE forflRds@eshpak8d: [LAYEeK aflild S (B e
processed by way of a second photolithography step by performng a first

et chi ng proeessc 20niopehatddayersoat batcrdvagal, ané hedidrode:, Madedefsobathviand i r st
conductive |l ayer and a second conductive |layer, a source wiring line of a
pi xel poriricad thapidelgrrebeetd deelaftr@letodthd Raminab poddoonmar e hHano@diurdd on
shoul d be noted that in accordance with the present invention, after the
gat e el echisddenlhase Bibermtfthe sty thor bpdxeaitgat € phbwlidgdriple dusp,makilf dakar ed
on an interlayer insulating film 25 Next, while a resist mask which has
been rPanypwrseurisiagiline drel shecodroghof did tehmgma gloytist ep: nedk eptsudndenetal
present condition, an inpurity elenent (phosphorus 23 etc.) capable of

appl yh i mparal mategiplempinha gefedins sypipel meml ounerind soch aanbiminem, sdver wid t ype
inmpurity regiop (high concentration) is forned in a self-alignnment manner.
Next, whiPRP&y) P‘é‘é‘ﬁ%? lovazseistimice Kelhas Therfhasouravitinedmetsy thepiceiportien amt ond
phot ol i t hogr aphy step.is kept under present copdition, a second etching
process gb%ﬁ&ﬁ%’ﬁe Cg the f@&?’ﬂ%d’oﬁéﬂn'b‘yﬁ’@ﬁawen eAnMeRERICHgee dadibei BWVeso

t hat botg ag@irst conductivg_hg er (first wdth) having a tager portion,
and al s0"§EEED AR OShATCPIgEsE %vé? PASBEBRAFSH RIUA & Direi et trieducy
shoul.d be noted, th the first width is e w der than the secopnd wi dih
ona. dontuAPafRbiT S s lE bt il i beia RS ol Ut aop Ty BroaRy inar
second c tar er may constitute a gate electrode (first gate
electrodggggﬁkgﬁuﬁbg‘annel type TFT. 10 Subsequently, after the resist mask
has been renoved, while the above-described second conductive |ayer is
enpl oyed as a mask, the inpurity el enent capable of applying

[Embodiment mode 2}
First, after an underlayer insulating film has been manufact:ured on a substrate, a
semiconductor layer having a desirable shape is manufactured by way of a first
15 photolithography step. |
Next, an insulating film (containing gate insulating film) which covers the
semiconductor layer is formed. Both a first conductive layer and 2 second conductive layer
are formed on the insulating film in a stacked layer manner. These stacked layer films are
processed by way of a second photolithography step by performing a first erching process
10 operation, so that a gate electrode made of both a first conductive layer and a second
conductive layer, a source wiring line of a pixel portion, and an electrode of a terminal
portion are formed. It should be noted that in accordance with the present invention, after
the gate electrode has been firstly formed, a gate wiring line is manufactured on an
interlayer insulating film.
15 Next, while a resist mask which has been manutactured in the second

photolithography step is kepr under present condition, an impurity element (phosphorus
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the "n" type is added through the taper portion of the first conductive

| ayer into the sem conductor layer. In this case, while a channel form ng
region is forned bel ow the second conductive layer, an inpurity region

(Il ow concentration) is formed below the first 15 conductive layer in such a
manner that inpurity concentration is gradually increased, while this
inpurity region is separated fromthe channel form ng region. Thereafter,

t he taperetﬁgrctaPéti’{LP agdyisgenval yer dnwlded 1 shoradeondiciedaoé tam, oFFa'cupr ent
of a TFT (thin- fl|ﬁ]% nsistor) fornmed in the |er portion. Only the taper
portion oftHEY reaens (high cpresgeragpny héorﬁmdellnw fraliganeny nwaneemoved by
perform ng a1§> et[Q i ng process 3 tion under s Clg a condltlon that a
mask is overl ‘pfv)t d"tfret €61t HaSK Mdit ?PF‘i‘@‘“f'l%““ v pante feideaseconthe

t aper port,ion be .sel ecti,vel rennv indicated in Figs. 1 IA

0 118, m%}?f&"ﬁf&“if%@? St Kot Updeist st Fer el VLF%‘%% IngIRPGest gpantion
portio i.s for atec nstructlogﬁ rder t hat

Ror oo dr e Rl Es B F@?*&?%?@e%ﬂﬁm&%@ gy, 58 i 1fﬁfﬁf>a+*u%\'éaif%&?75f y
| t d t duct | t

olati ﬂgsprogﬁs%5‘8‘a%9§ g B ooy Erd f%gﬁﬁ%itd?rgdﬁﬁilﬁ%ﬁw rﬁ-?%*? i S

as to fOI’ngl ﬁ,d fIHHSuF’I‘LFeam?tH& h%ﬁ?h@ fl ]gs n?a«W \IVIdnlgtha dlrfg %econg th(tgl

portion an SO a Siias erm hal

portion. a‘ﬁd%lu@ﬁ 'aﬂQalcrE'% ﬁlwgﬁz fi rgt (}Iﬂu&ﬂﬁ%y@r TRk hed bé&ﬁp%bfig‘u& lDC

current is supplied I;‘II’ oug a wat er SOf Utl on contal ni ng I ons

wi Il be figrmthyRynti@ Pl @fﬁﬂe%c'i%tdQQQrst and gll&'tﬁ%de)aotnﬁ{ F}l 1?1!1{%@&& tprmed On

a cathode surface. As a metal to be plate any materials having resistance

val uegp | ower submueme :Iﬁ%'cﬁé AGe Imlktqeasqteehh%nﬁnexewﬂ@ Qs&kt.g@&emd
el ectrode may be enpl oyed, for 5 instance, copper, sil ver gold, chrom um

iron, nigk&nd d@nahtmwnay&ras ahbRysd af ahﬂ%&esﬂmhﬂuntmg{eh%@ab@ HG@pRihg
electric resistance val ue of copper is very low, this copper is an optimm

netal matks 'al nge @ addedithidupn tigedpéopeeisaroft dhe Bl tasductive IlRrSaw g
wiring line of the present invention. As previously described, since the
sour ce whserhiggntudarer ddyet.hén phix ehsap eritileanchdrmmet évetied répioms iccformedbeiv cthe
material having a | ow resi stance val ue, even when the area of 10 this pixel
portion ssondeoedsaile oy, i epunigregion (loar-dneenirani@y) is ﬁ)rsmﬂfheh]uenitelf;tsd’ll gh
speeds.
15 conductive layer in such a manner that impurity concentration is gradually increased, while
this impurity region is separated from the channel forming region.
Thereafter, the taper portion is selectively removed in order to reduce an OFF-current
of a TFT (thin-film transistor) formed in the pixel portion. Only the taper portion of the
gate electrode of the pixel portion may be removed by performing a dry etching process
20  operation under such a condition that a mask is overlapped thereon, as indicated in Fig. 16.
In particular, the taper portion may not be selectively removed. Asindicated in Figs. 11A-
11B, when the taper portion is not selectively removed, this taper portion is formed as a
triple gate construction in order that an OFF-curtent may be preferably reduced.
Subsequently, after the impurity elements added to the respective semiconductor
25 layers are activated, a plating process operation (electrolytic plating method) is carried out

s0 as to form a mertal film on a surface of a source wiring line of a pixel portion and also a

metal film on a surface of an clectrode of a terminal portion. A plating method corresponds
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Also, a filmthickness of a netal filmwhich is fornmed by performng a
plati ng nmethod nay be properly set by controlling both current density and
time by an operator. In the present invention, such a netal filmformed on
a surface is also referred to as a source wiring line. 15 Subsequently,
formng of an interlayer insulating filmis carried out, and also formng
of a transparent conductive filmis carried out. Next, the transparent

conduct i veofsitt ainsethpd it evlied a BYC wayreafis aupphicd dhplaok Q|\i-;{tbxoﬂﬂ@dﬁk}yc&{t?iﬁ’iix%,p as
a .

to forma pixel electrode. Next, a contact hole is formed by way o

fourth phaeahl ivhoghaphyilldtedprmddbt dhic plaeagene thodamilattis, Aah&al i 8foh&d on
reached to the inpurity region, another contact hole which is reached to
the gate 20aghedssiodes. dnd mnot he be pinediciny hodweriabihating seseached|iQ [bher
course wiring line are forned. Next, a conductive filmis nmade of a netal
materi al Wa¥i hBe dcsisndeesilat ancke whdwedesanbedebactdatdedehihoh be anngofasl, ke
gate wiring line, the source wiring line, and the inpurity region to each
ot her, JandSEHSCHEPPIETedlveD doldusiheomipon izt niakeb phiticelm edredtoyo dé taned niciel 25
inmpurity region to each other are forned by way of a fifth photolithography
step. In en ?-e@%‘?ﬁaf} Hoericirersangsealysobeauinel ngetvilow, thés ceppatis areaptingum
connected Vi 3 the contact hole formed in the interlayer insulating filmto
ei ther thBf{ r@?te&é\f@ st idaeuse prevertdsnurigat ef UpSsoarecyirbedinetdistie t he
source electrode is.electricall ggggggfted via the contact hole fornmed in

the i nt er PEY&HRASHIO% i'%FngFY‘PH?l%/ SBGE thapopegiveHng Bagipiade pegl peryion

Al so, an glcg%r% i)e V$|i ch ig connf ted to a pixel plgctrode (S e} ectrically

connect ed Vi a" th&Y ¢8R AL ROPAIE G REANS R IPW HESHARG: YAV L VERSHIERTthRgr R 9fm t o

the i Lty edl drai [ . 5 As ' i | .ai. ot I t

subst 10t e B R ERRE0ah £ P Ra’ T VB bise DR ot Havdar) Deforrdibel Sasi be-
fact d R t hot oLi th t, f ti _' tal,

e S S T e TR

i xel TFT 5 le TET t jjve. ci it t ai h
BEnDs ci reat 0 Pt hg e St ERan ifefll SRy b fER BPB3dider ot oo

that this enﬁﬁ@h@%ﬂiseﬁﬁ%&@@@&i,%uéﬁglﬁl&ﬂ £ifh 1%?1‘?157@ b8 20urhOf UG RS ed (o as
transm ssion type display device. Alternatively, while sucha
a source wiring line.
15 Subsequently, forming of an interlayer insulating film is carried out, and also forming
of a transparent conductive film is carried out. Next, the transparent conductive film is
patterned by way of a third photolithography step so as to form a pixel electrode. Next, a
contact hole is formed by way of a fourth photolithography step. In this case, a contact hole
which is reached to the impurity region, another contact hole which is reached to the garte
20 electrode, and another contact hole which is reached to the course wiring line are
formed.

Next, a conductive film is made of a metal material having a low resistance vafue. An
electrode which connects the gate wiring I.i;le. the source wiring line, and the impurity
region to each other, and another electrode which connects the pixel electrode and the

Z5  impurity region to each other are formed by way of a fifth phortolithography step. In che

present invention, the gate wiring line is electrically connected via the contact hole tormed

in the interlayer insuladng film to either the first gate clectrode or the second wate
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material having a high reflective characteristic is enployed as a pi xel

el ectrode, a reflection type display device may be nmanufactured. In the
case that a reflection type display device is formed, since both a
reflection electrode and a gate wiring line may he forned at the sane
time, an elenment substrate may be forned by enpl oying 4 sheets of masks. 15
Al 'so, in such a case that an EDMOS circuit as represented in Fig. 23B is

f abri cat ededsyodec ahlsd, thagpane dntrantasrelat rricyipec WS caidnduilic st tdotlephatd on
type MOS circuit, a mask is previously forned before a conductive filmis
formed, dndheintdnyesichlamedilmmenhe iigpunid ecgon ysouphaspioal 0Adsol sn skteotled)
bel onging to the Goup XV of the periodic table or such an el enent

(pr ef er abtBich sopneied set pistladc tivel ordiamically coheect ! vih tlet @meatr hofe hheed0
periodic table may be selectively added to a sem conductor which

const i t utieshe intpeaslinsuyasing fie wabe onputiny redips (dmsercgidng. el enent substrate
may be fornmed by using 6 sheets of masks. Also, in this enbodi nent, when
the gate el ecYBEEOPLEY el thotleme nesubgate Brapidadmgeh themaxcbportivn apil gl
portion and the el ectrode olt t he éerrri nal pgrt' on are manufactured at the
25 same tHHE CUAMTEARAbS Panylaciusab by gagaitior dhe pharlitaonirely WERs g Tige iof

UG SR A SR (W N R U

(e L eoPRNE ST EPREL L Syst oyt e L 2 A N 2oyl s ol
G G RN L e
A T R ST AT NN S

and the m ?&Iiﬂ%qg'n%];?mi%\fretﬂ%ém@&!arz&%ﬁgtfazﬁ gﬁn@f)g‘?ﬂ%ﬁt ixtﬁ%feletr%d%%tr% cGron

mat eri al (amaterla1 y contains typic erial such “as al'um num

silver, anpd dis(b‘l’ﬂpcﬁ%ﬁcehﬁé’yi F9m nhﬁaﬁ‘%ﬁ‘gﬁ ﬁttﬁgggse\ét?lh{;’ﬁreﬂ-@ﬁgm t‘,t ity S&iW ring

i ne of the pixel portion ang ectro e termn 6rt|on, whi ch

have beeg fomidd, sete b6 d RALNR AN R 483 § LR rR Hﬂ@ﬁm{ g& gg%:g%ﬁ %@ln{y a

pl ati ng process operation. Also, in order“°to reduce a er of

masks, tfgfes o elendttisibgraid ARy 8F e dty@hplB@hk 4QReFBY Reskor ned by way of

15 Also, in such a case that an EDMOS circuit as represented in Fig. 23B is fabricated by

combining an enhancement type MOS circuit with a depletion type MOS circuit, a mask

is previously formed before a conductive film is formed, and either such an element

(preferably, phosphorous is selected) belonging to the Group XV of the periodic table or

such an element (preferably, boron is selected) belonging to the 13-th element of the

20 periodic table may be selectively added to a semiconductor which constitutes a channel

forming region. In this case, the element substrate may be formed by using 6 sheets of
masks.

Also, in this embodiment, when the gate electroagis tormed, both the source wiring

line of the pixel portion and the electrode of the terminal portion are manufactured at the

25 same time. Alternatively, these gate electrode, source wiring line of the pixel portion and

electrode of the terminal portion may be separately manufactured. For instance, after the

impurity element has been added to the respective semiconductor layers, the insulating film
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a printing method. Al so, while a p-channel TFT is enpl oyed as the n-channel
TFT, all of the drive <circuits nay be manufactured by PMOS circuits made
of the p-channel type TFTs, and the TFTs of the pixel portion may be
formed by such p-channel type TFTs. 15 [ Enbodi nent node 3] A description

wi |l now be made of a transm ssion type sem conductor device in which the
present invention is explained below First, a conductive filmis formed on
an entir eaptibleat prodécrimeIHP 84 aleBrrodd FRVES SN Nl . a
desirabl e ghape gy way of a fi rstt(%hgggpi@tfoﬁglggggggméﬁré%.Jt'%uﬁe%?&?%géﬁ%r ent
whi ch i s mspiecabe senfiosnducpbahycROmBy BERS N ats, SNPRIREnHEORL @, Blo? hﬂggm{}ﬁ&ess
el ectrode 4805 so as to plate a netal filmon a source wring |ine. S

pl at i ng- pinoe¥ske pieklgetiodend 8% dcsrodepnEat @il ,t)mianslmnﬁ%wfh&gr&hnﬁ- I'n
this case, since the conductive filmis formed to have 'a shape as shown in

Fi g. 33, thikensshahg filth e aho shee pihhat B e aduyinkheph GO raMht IsBh, WHIR B¥se
nmounting the el ectrode on the substrate. 25 It shoul d be understood in this
speci fi cavimon wihay lme ®xbrlesdiarodenet dle deihimal ippeliceat@Smady of Ah Ane&

Fe, Ni, Pt, or an alloy of these netal elenents. 27 Each of the

above- deswteiddmatatiilao ainki-nmtaes gl anaal satatésudlyad damithe, SO C/d
wiring lines of the pixel portion are connected to each other by wring
lines i nCopRfE} hayng plvoiesistehes wdwe Potrenbé suscd wirinh dinabbahe pibed poithethnd

pl ati ng s}é‘gpﬁé Also, the wiring lines used to connect the source wring
lines sotl¥selestpde s¥ehe Hermiank bpwicen tvhith teye dees unanufhctayeds inshagibbaser
light (CO -.laser etc.) after the plating process operation is carried
out, or HeyIbEMERRehgEe procesial hysnplatingeragesstopeasivac tA ko it belsubsthat e

after .the plati rocess operation is performed. Also, a short-circuit

ri ng ‘fay' ?LBPH‘S'&R BRAS s g MFre e ling @1 Pt Riselportioe sy bafoinnsivavang film
is formed_on .an enf\i e surface. A first anorphous sem conductor film and
a second® BHoPBREE %‘im’ conductor filmare formed on the 10 insulating film

in a stackedsj.ayer oanner. Th cond anorphaus sem c tor fi|m contains
one conduct i%#sﬁ y""?‘ %é“ F('&fl?l?féell er"[‘rsif‘st‘ifﬁléloﬁ‘?é gi‘)‘ & Py nf‘\apnﬂgft §ﬁéﬁ‘cé1?érﬁ’t“."t‘An
circuits may be manufactured by PMOS circuits made of the p-channel type TFTs, and the

TFTs of the pixel portion may be formed by such p-channel type TFTs.

15 [Embodiment mode 3]

A description will now be made of a transmission type semiconductor device in which
the present invention is explained below.

First, a conductive film is formed on an entire surface of a substrate, and the
conductive film is shaped by a desirable shape by way of a first photolithography step.

10 Next, a current which is suitable for a plating process is supplied from a plating-process
clectrode 4805 so as to plate a metal film on a source wiring line. This plating-process
electrode 4805 is connecred to this source wiring line. In this case, since the conductive
film is formed to have a shape as shown in Fig. 33, the metal film can be plated only the
source wiring line by mounting the electrode on the substrate.

25 It should be understood in this specification that an expression "metal film" indicates

Cu, Ag, Au, Cr, Fe, Ni, Pt, or an alloy of these metal elemens.
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unnecessary portion of these stacked layer filmis etched so as to be
renoved by way of a second photolithography step, and then, the source
el ectrode, a gate electrode, and a holding (storage) capacitor are forned,
whi | e havi ng desirabl e shapes. 15 Next, after the resist mask of the second
phot ol i t hography step has been renpved, a portion of the second anorphous
sem conductor film containing the one conductivity type (either n-type or
p-type) i npur ifayhek eestiovi sick@mRMas Y b8dnOhc RS LR Mnﬂ&%?l%& hegraphy
step. Thereafter, both a source region and a drain region of the gate
el ectr ode varieg linos we che 2RciSpthsiequenthynecadd &) edcieth8Sh it in&f int 8.1 m rd
phot ol i t hography step has been renoved, a first interlayer insulating tilm
i s fornmedbeaowudhe mnrmmoertidhathd fiscfdessibell PLRMEBNGE. AlsDSHb akidindlifdshmy
covers the source wiring line, the TFT of the pixel portion, the hol di ng
capaci t or to andntdiehe epwicoatiripgfiniom asNeXtecome SRE QML pircBEhBNEY bi '@§Mlu¢ttli>yng
filmis fornmed on the first interlayer insulating 25 film e second
i nt er | ayetsingdasealighd 3P4 nndes enpderofthaplatinganicess dpetdid BgaMREkE &) may
constructed of acrylic resin. Thereafter, a resist mask is formed by
perform nge SUF Qfrativhe oot ok whidge apioy tosthe pubsamnd: dftee nhe platagpagtsshipkfdon
f or med by,_exefuti g.a dry etching process 28 step. In this case, a contact
hol e whi ck REEIFB8dHhEds 8 Shig-disedrtheaner bhtoomed bmusiop diuct: ovirihg pttiedravi ng
one conductiveg type (either n-type or p-type) inpurity elenment of the gate
el ectrode is If%ﬁ?‘elre%ﬂ e dBnisatarmied] @0 wini entifes syrdiehedh tost bewsploond
anor phous_ s.eml'afondu?,gor fil mcontai ning one conductive type (either n-type
or p-type) TP EY" "8hePRAENICCERI (HROTRBPY gricaphererofiln air¢ demegt onndical so
anot h contact hol e which is reached to_the source wiring line is faqrned.
At t hgbsa‘%%“ﬂ‘ﬂe?ﬁ‘&n‘“u% h@&%‘%@ Lyt piapaer I&lérsF%y’é{rﬂmi’%%‘ﬁpétﬁ‘iffﬁgoflihlfrwahhnan
unnecess eco interlayer insulatipg filmof a termnal portion are
et ched, so&it%glg Cg%t (é?rﬁf%glvy%otﬁ'w gﬁ“ 'S fhr RE.OTNEXtYPY HBRYHY eaBephoudn
sem condygl oL I A eqi_on nt alni ng gne 10 conductive, type
eorm condusllee Lok 46810 R0 PRk SOOL AR N0 010 EBIdUGLL VP, Re
\?\,;;CE); Og%]g&wi 2 hph@tcﬁi'tl?&gtrﬁélﬁaétl:% SRPeRST th@%o@r%ledélc%’ro%%? gcglatté) reieg{rgdg,ognréeg by
holding (storage) capacitor are formed, while having desirable shapes.

15 Next, after the resist mask of the second photolithography step has been removed, a
portion of the second amorphous semiconductor film containing the one conductivity type
(either n-type or p-type) impurity element is removed by way of the third photolithography
step- Thereafter, both a source region and a drain region of the gate electrode are
formed.

20 Subsequently, after the resist mask of the third photolithography step has been
removed, a first interlayer insulating film is formed in such a manner that this first interlayer
insulating film covers the source wiring line, the TFT of the pixel portion, the holding
capacitor, and the terminal portion. o

Next, a second interlayer insulating film is formed on the first interlayer insufating

25 film. The second interlayer insulating film is made of an organic insulating material

constructed of acrylic resin. Thereafter, a resist mask is formed by performing a fourth

photolithography step, and then, a contact hole is formed by executing a dry ctching process
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phot ol i t hogr aphy step. Subsequently, a netal wiring |ine nmade of a netal
material having a |ow resistance value is forned. A gate el ectrode, an

el ectrode, and a netal wiring line electrically 15 connected to the
termnal portion are formed by way of a sixth photolithography step. This
el ectrode is used to connect the second anor phous sem conductor film which
contains the one conductivity type (either n-type or p-type) inpurity

el ement t stephén Suscase, anianicmy Holnehich ligveaaeared Anc@ cWhd fnb HBoRE €S8R uctor
invention, the gate wiring line is electrically connected through the

contact hélwe wmgeehd eotdvetivasyeateithgr fidype b peiybfein@icfi ChlnGRlE (Bl e5t.r ode
or a 20 second gate electrode. Also, the source wiring line is electfically
connect edekRitodgis tmedcontthet chotoer hotenetidhnis trbe- et sl @i 8ok hmd-ehhgt h
the source wiring line and a second anorphous sem conductor film (source
regi on) CWIQPWMOIOHEH cohdusing wincycdanduetigeittirefeisher h-typer @roypel YR®)ricy
inpurity eII ement, Also, the pixel electrode is electrically connected
through ¢lR@eRbkthe hokbingcaraeieds formedeardwler drayker donsuk bicrehith lsmedcdietihe
second anprphous 25 semjconductor film (drain region) containingone
conduct i Vi §¢ SRECq BifHeting it {gsacdr Pt thypeyme jtmpurint ynisicesyent firsAsnterlayer
previ ouslz% escr'.lbed, the transm ssion type sem conductor display device
can he SHAHTs 4ot spdap ‘H}Pt’é?é*éﬂtsif?@dﬂﬁEﬁrgb‘fﬁtﬂéﬁlqliﬂh‘tﬂdﬂ@pﬁytt’s‘tlémi pSTtXTtares
in total .etTQ%ais Sﬁl’p conductor dis Ifay evice is constituted by the source
wiring |ife Wnifehq& SIareaPeaHe iothigtlal fi1m the inverse-stagger type
pi xel portio he hol di,ng _capacitor, and the.term nal portion. 5
[ Enbodi ment n’}doe & A SAoPds %@8?&%‘5t?Bﬁc@éﬁ‘F%n@Iﬂ}bt(Q}m’aef\%‘@é) i GPRRINEN Phe
presefy iQuANLNALS £F ied will now be explained. Areflection typ
seni conduct or %I&eévp! %’ ﬁaﬁﬁ?}ggen thu“?ragt“(ﬁegdmwrgﬁéi‘d‘ﬁ‘ﬁg Priet dEpmsparent pixe
manuf act Wd-pQ,4st,80 .t he [ hot ol i t hogr aphy step, ysed ta th
transmissi on type éi%glgé%c%ghaéﬁf%:&%gbp éﬂ@fﬂl{aﬂgo'gﬁ%of{j[%hgy Hﬁ‘ﬂé’tﬁ.fﬂ%? nce
a fifth @B@E&im&é}ggﬁ@&@{' step is
Subsequently, a metal wiring line made of a metal material having a low resistance
value is formed. A gate electrode, an electrode, and a metal wiring line electrically
15  connected to the terminal portion are formed by way of a sixth photolithography step. This
glectrode is used to connect the second amorphous semiconductor film which contains the
one conductivity type (either n-type or p-type) impurity element to the source wiring line.
In accordance with the present invention, the gate wiring line is electrically connecred
through the contact hole formed in the insulating film to either a first gate electrode or a
20 second gate electrode. Also, the source wiring line is electrically connected through the
contact hole formed in the insulating film to both the source wiring line and a second

amorphous semiconductor film (source region) containing one conductivity type (either n-
type or p-type) impurity element. Also, the pixel electrode is electrically connected throuug.f;
the contact hole formed in the interlayer insulating film to the second amorphous
15  semiconductor film {drain region) containing one conductivity type (either n-type or p-type)

impurity element.

As previously described, the transmission type semiconductor display device can be
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carried out, a gate wiring line, an electrode used to connect a source
wiring line to a second anorphous sem conductor film (source region), a

pi xel electrode, and a netal wiring |ine are manufactured. The second

anor phous sem conductor filmcontains one conductivity type (either n-type
or p-type) inpurity element. The netal wiring line is electrically 15
connected to a term nal portion It should al so be noted that as a materi al

of this ng, | i o_e ch .a netal
N A fac Wirldl 9, J ll’ltu” th§ Fﬁ(hr)ﬁ{l%tgerphét ?{égp sa‘éstu{uos d%n%i“’t utght“he

material having a high re aract

pi xel el %&ﬂl&%iuc-{&%wﬂ[% d@n&yp& esc&@z{l}g{jlﬁ% som%'(. mymtr ﬁ{qg% Ibﬁrllgl(lg “é‘l {el(\,\ trhbde

or Ag is enployed. In'the above case, sl nce

i's fornmednby! 60 @¥iIiRG: Be- S’ﬂ'lmuq{pc, &Qtr‘r? thg Rolfat (fﬂ ac1tcor le(Félant Hémfm ﬂt h

line, the pixel el ectrode may be sang’

phot ol i t heg@riaphy step is carried out. As preV|oust descri bed, the
reflection type sem conductor display device can he manufactured by
executing the photolithography steps five tinmes in total. This

sem conductor display device is constituted by the source wiring |line which
i s platedEmbatihee2bmpdé 4] film the inverse-stagger type pixel portion, the
hol ding capacitor, and the termnal portion. 30 The sem conductor devices
wi th enpl oynénteflettivheymbemdeexipt airnledics i whidh 8 padehe iMeWBSE idesEsdibed
nore in derail with reference to the bel ow nmenti oned enbodi nents.

[ Embodi neill nop henexihiisednbodi ment, a net hod of simul taneously manufacturing
a pixel portion (n- 5 channel TFT) and TFTs (n-channel TFT and p-channel
TFT), whi ch {srefeenioninipg semonmductor device mof bandniufretoid buickequtiogitBechion t he
periphery of the pixel portion, on the same substrate will be described
with ref BESHESTUIngTIg8s up R the foarchiphotdlithonbloditented @ hubstwaisiobQfpd s
used,,_ which is_ made of barium horosilicatelass such as #7059 glass and #
1737 11 a¥nispadurierdeyicost theriglastimeniomode niSiregsor H&hiphoatlshogi@plyy sse is As

t he substratg 100, any. suhstrate can_ be uysed as long as it has

t r anspar €HE§S ORL GUae Yiringdwey ap eleprgdaesed seeonircpp sasrre wirihsineaoe shawictg

heat reS| St ar}l e enduri gg
ous semicondtctor film (source region), a pixel electrode, and a metal wiring line

are manufactured. The second amorphous semiconductor film contains one conductivity
type (either n-type or p-type) impurity element. The metal wiring line is electrically

15 connected to a terminal portion. It should also be noted that as a marterial of this metal
wiring line, it is preferable to employ such a metal material having a high reflection
characteristic so as to constitute the pixel electrode. That is, 2 typical material mainly
containing either Al or Ag is emiployed.

In the above-described case, since the pixel electrode is formed by employing a similar

20 element to that of the metal wiring line, the pixel electrode may be formed at the same time
while the fifth photolithography step is carried out.

As previously described, the reflection type semiconductor display device can be
manufactured by executing the photolithography steps five rimes in rotal. This
semiconductor display device is constituted by the source wiring line which is plated by the

25 metal film, the inverse-stagger type pixel portion, the holding CZIp'lCltOY, and the terminal

portion.
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treatnment tenperature of this enbodinent also nay be used. Then, an
underlying film 101 conposed of an insulating filmsuch as a silicon oxide
film a silicon nitride film or a silicon oxide nitride filmis formed on
the substrate 100. In 15 this enbodinent, a two-layered structure is used
as the underlying film 101. However, a single insulating filmor a

| am nation of two or nore insulating filns using the above insulating film

may al so be U?ﬂidscrﬁ&c}ﬁdtﬁdt()xs&%x-li@cXQJirlpémgf&?wlég St tlhélagwgvcfib\l(@]ai%géétrﬁgﬁsulrlsl \Si(l)ln

oxide nitride film1l0la is forned to i cknes

( pr ef er abhyw HeQleb@ibbA0neY)in DY ailRY A I I HAINH3, cand N, O as
reactive gas. In this enmbodi m#ﬁ%lﬂzﬁgfﬁ%o%&%&i g)%?Eﬁr?i“f’Pf‘&ém?’Pﬁd‘r‘Hciﬁlla
(conposition ratio: Si = 32% 0 = 27% N = 24% and H = 17% having a
t hi ckness of 50 nmis formed. Then, as a second |ayer of underlying film
101, a siHmipatimexi tle nitride film 101b is formed to a thickness of 50 to
200 nm (preferably, 100 to 150 nm by plasnma CVD, using SiH4 and N, O as
reactive gas.Inlthistdmbodimbodiameathod af Sinhdl E@RouMX A& ul bl 48, Ef.xlenhortio (1-
(conposition ratio: Si = 32% 0 = 59% N = 7% and H = 29" havi hg = 25 a
t hi cknesshonneGBF himnidsTF by mechanfibENE T sedrh cHBANATTET)| @YLHSs hB%idh L 216534 e
formed on_the underlying film The 31 seniconductor layers 102 %o 1b%§are
formed byifgineig daive eiicosmuuvitod obi tha pajtbegy bh thaFREPPEHBSITLAIULE.LY a
known met hod (spgﬁtering LPCVD, plasma CVD, or the like), conducting a
known cr ySPSkFace ¥ b@ﬁﬂﬁﬂb@éwﬁbng&(maseoFﬁﬁyh&&bubzation, t her mal
crystallizat E‘%)g? og@;_herm&l crystallization using a catal yst such as
nickel) to o hergoedpeppalsilbrarase §@Gvs contlwhidbris fiallenf lmrdinpdiositio0glLhe
filn1intq%ﬁbde§jb§§ Fhape The_semni conductor layers 102 to 105 are forned
to a thi Siheds™dPodslasrmb# A | slast prodbrsd bGotmingConpyor dlinetresbiososii@ace
partilgul %ré I iKit regar di n?%(fl he material for the crystalline sem conductor
fi | m CHoRder 23 fthe sTtstrare FO0, a5y subsstae e §¢ upashas long as &i hdscomsgerernani 4m
alloy. Ip.this enbodinent, a moyr phous_silicon filmof 55 nnl is formed
by pl as ‘5?/0,5”%5#&‘:% ngﬁf P\%‘-‘Fﬁ; 2‘ BEIsUE isyhstage dwwing heaigresiseret endutiag d on
t he anor ilicon fil .The, anor phous silicon filmis dehydrogenated
(at 5*000'}9 orengrflzléllnﬁ%ﬁlF‘jrf2 Og]ﬁlb‘s ewbAd E?é‘jtéEPé‘%F’th?? 48dr mal crystallization (at
o orse o TR She urdddHREHTR o1 doBiSehed BPSR s Bk eing FR Yucls 5579 sticon o
film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrate 100. In

15  this embodiment, a two-layered structure is used as the underlying film 101. However, a
single insulating film or a lamination of two or more insulating films using the above
insulating film may also be used. As a first layer of the underlying film 101, a silicon oxide
nitride film 101a is formed to a thickness of 10 to 200 nm (preferably, 50 to 100 nm) by
plasma CVD, using SiH,, NH,, and N,O as reactive gas. In this embodiment, a silicon oxide

20 nitride film 101a (composition ratio: Si = 32%, O = 27%, N = 24%, and H = 17%)
having a thickness of 50 nm is formed. Then, as a second layer of underlying film 101, a
silicon oxide nitride film 101b is formed to a thickness of 50 to 200 aum (preferably, 100 to
150 nm) by plasma CVD, using SiH, and N,O as reactive gas. In this embodiment, a silicon
oxide nitride film (composition ratio: Si = 32%, O = 59%, N = 7%, and H = 2%) having

25 athickness of 100 nm is formed.

Then, semiconductor layers 102 to 105 are formed on the underlying film. The
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i nproving crystalli zation, whereby a crystalline silicon filmis forned.
The crystalline silicon filmis subjected to patterning by
photolithography to formthe sem conductor |layers 102 15 to 105.
Furthernore, in the case of manufacturing a crystalline sem conductor film
by laser crystallization, a pulse-oscillation type or continuous |ight

em ssion type exciner laser, a YAG laser and a YYO4 | aser can be used.
When usi ngntibeseucdi@sBy&s 1026705190k SH L om . a;laser oscillator may
be condensed into a Ilptn% shape by gtrtlorgfoptdl %grﬁ”{sl{}%t‘lebrhn};{%(ﬁimglfclt S l’t’)“%‘”‘
radi ate tamarHens GeRAUEL B a khbwh nfRdST Ablizatd PSP LLLAREVAR ot che like
appropriately sel ected b@r% he oBerta(t o?s.p lhowe‘i/’g‘r, ’glﬂglﬂgil Ejd\ﬁg‘nmesl(]éihrl?‘b%"
laser, a quikkerngeihbahicBRrAKA0H8 RN clsthoSBled Qudfliz3@n e L ASEL
energy density is set to be 100 tg 456 n’%(?ctrrz _btyr;l calnl' ykfglgg%rghtégloﬁ“ "
ml/ cnk) . dm chérenat ag@si@flizatsd N AishgPHl 8RaRSCisld At ORic WAG {ASBEaint Qec@ftglﬂﬂg
har moni ¢ thereof may be used, a pulse oscillation frequency may be set to

be | tH Lénktdthduand fidm| asEfare@nehg Yh2BintieRsa dosirb@¥hpe. T8k &Rick8d390, 1,9,,600
ml/cnR (typically, 350:to 500 nlJ/cn'). Laser light condensed in a [i1ne

shape wi tI9Zaovi0dtae fiimeA0o b chitRAAs 61 1280 nrdQPrefdlbITEI0 hesT R aTad:e (ONET
the entire surface of a substrate, and a |ine-shaped | aser |ight overlap
rati o at peniieulad it r@@irdiay the ngedrial 6orbie 86 statlirR8%mictheiuc @ fgat eHbnswrat i ng
film106 is forned so as to cover the sem conductor |avers 102 to 105. The
gat e i nsig ar¢fprgbfe Fanfaos silisofiovme dilafonagerimasidnatdliog. f id nhzoahBodtinRege,Shd | con
so as to have a thickness of 40 to 150 nm by plasma CVD or sputtering. In
this enbadiorgheus sli@nsfim edd3oxirde feinted bephihmQéBnpodithienfeatd ailuSn =
32% 0 = 59% N :_7%l.and H=2% is formed to a thickness of 115 nm by
pl asn¥ copnragpiagricke! ipheldywn theengapbonnglita filmg ihemmémphoos silicon tiko it 0 a
silicon axfadéa nitr%ﬁe fiéora and may have a single layer or nmulti-layered
st ruct ur SCYATPENEER 135409 1 fer aisrhoairhiang thavotubactest tojthbomnal T |lizsiosHown i n
Fig. A g%{gi&rst ‘f nducti ve %i | m 10@2 (thickness: 20 to 100 run) and 10 a
second cB t 10 et MOURY 107 the RN BSer 2nopling i3 condnytedr for | dhei perpest oh t he
gate i nz%“rat\;}nn fl Il[n 106. i}n hi s emfhodi nent . th? fi rs(t,)r conductive film
107a made o &STANY HANOD LY ’Frﬁb’%{c’inﬁa Kiredisonfilmys fommedn d heayssadliparglicon
conduct i g, tJ Ju%]e%PeH]torE%Q%rr%fng%y\{\)@lglccl)l%gg\ébgygto form the semiconductor layers 102

15 to 105.

Furthermore, in the case of manufacturing a crystalline semiconductor film by laser
crystallization, a pulse-oscillation type or continuous light emission type excimer laser, a
YAG laser and a YVO, laser can be used. When using these lasers, laser light emicted from
a laser oscillator may be condensed into a line shape by an optical system and allowed to

20  radiate to a semiconductor film. Crystallization conditions are appropriately selected by the
operator. However, when using an excimer laser, a pulse oscillation frequency is set to be
30 Hz, and a laser energy density is set to be 100 to 400 mJ/cm® (typically 200 to 300
mj/em?®). In the case of using a pulse oscillation YAG laser, the second harmonic thereof
may be used, a pulse oscillation frequency may be set to be 1 to 10 kHz, and a laser enerey
25 density may be set to be 300 to 600 mJ/em’® (typically, 350 to 500 m}/em?). Laser light
condensed in a line shape with a width of 100 to 1000 pm (c.g., 400 wm) may be radiated

over the entire surface of a substrate, and a line-shaped laser light overlap ratio ac chis time
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a thickness of 370 nmare |lam nated thereon. The TaN filmis formed by
sputtering using Ta as a target in an atnosphere containing nitrogen. The
Wfilmis formed by sputtering 15 using Was a target. The Wfilmcan al so
be fornmed by thermal CVD using tungsten hexafluoride (WF6). In any case,
it isrequired to lower a resistance in order to use the W filmas a gate
el ectrode, and it is desirable that a resistance ratio of the Wfilmis 20

f&m or lesshe sLhe HESH 38 880e ratio of the Wfilmcan be |owered by
enl ar gi ng crysttsa gr(éu ns tﬁ%r eof. However, in the case where there are a

nunber of i MpyRLhy, @Jt@rmmaansmn é@éh%é{ﬂ&ﬂo R b P& f?mhm W} dugtor fayers 102

crystallization is Tnhibited e resistance o

i ncr easedco TORI BROLSe indulhchddi elrmqufm@f l g s
sputteri ng usi ng hi gf{il%lljlrltty V\I/n(purl t(y EO{SIgggg\{gngr mdl%bé‘%[{m t’lml?l};lr”gqebt SO

that no i pphfive ¥ ciiEnReoRdd AWETD 40 @Qﬂ%fna‘ Oving Wolihim. &Y L‘Plr@ &éyd’%g?l{np Qase

during the filmformation, whereby a resistance ratio of

be achisevstcobxilla nidids ﬁeﬂw@@lmm e 6i £53296,aD AUV R Ll?'%na%fah4 S%nﬂde
of TaN, and the second conductive film 107b is nade of W However, the

present i isvemiddon aithickatsski il 5 g6 Hyfgﬁzrbﬁ{aQZVDBNé%dtdgﬁrofsth WBe FRY i8] fn‘PJr g of
an elenent selected fromTa, W Ti, M, A, Cu, , and 33 Nd, or an alloy
mat eri al tsomtahmnmbtd imahabrenmdt n&tStdbthm[TﬁmdlrerTmQBQMn«ﬂU [a@erCOMROMNE cred
material. A sem conductor filmsuch as a polycrystalline silicon film doped
with an |Srmmtmtewfleduéatmgtﬁlsuccbnasmpg@spﬂmr siicomy al so he used. Furthernore,
t he hol | ow nchonbl nation may be used: the first conductive filmmnade of a
t ant al um ( Ta) I'r4n, g shevnt ind'is ddondir§ conddueteifite f07h irhiddeso 20 a0 W00 hhimnd he
first conductive filmmade of a titaniumnitride (TiN) filmand the second
condud? i Viesggongh %’f’é‘ééc@‘fe Aoy KQ7pnfthickeessi 1R redfduer) ve Bilimmdde dfe @ate
tantalumnnitride ﬂ% filmand the second conducti \_/e filmmade of an Al
film thdofylpdeg ﬁl@b ctnitbes emphodimeiefe thsrfirstaamnauomivenfilny | e ngarteny afTabwdilnd
t he seco condyct,i ve | .m mad of a Then, nmasks 108a to 112a
made of . 3’%”&' %#“%IFES% PP By &Hbiéé%& Fﬂgjr"éﬁﬁ’?% Loy 07l pde of W Hinnhaving
processin el ectrodes nd W r onduct e The first
et chi ng gﬁhb%é'§ (?f??Bgm&BFFd[ﬁEF%e‘éé FEPt JFQ%HJ hid [medi Y GPUBRENE FURS. | n
this enbe[% :grean\t_a’rgeLE 18 8h atmosphere containing nitrogen. The W film is formed by sputtering
15 using W as a target. The W film can also be formed by thermal CVD using tungsten
hexafluoride (WF). In any case, it is required to lower a resistance in order to use the W
film as a gate electrode, and it is desirable that a resistance ratio of the W film is 20 pQcm
ot less. The resistance ratio of the W film can be lowered by enlarging crystal grains thereof.
However, in the case where there are a number of impurity elements such as oxygen in the
20 W film, crystallization is inhibited, and the resistance of the W film is increased. Therefore,
in this embodiment, the W film is formed by sputtering using high-purity W (purity:
99.9999% or 99.99%) as a target so that no impurity may be allowed to enter in the W film
from a vapor phase during the film formation, whereby a resistance ratio of 9 to 20 pQcm
can be achieved.
25 In this embodiment, the first conductive film 107a is made of TaN, and the second

conductive film 107b is made of W. However, the present invention is not limited thereto.

Both the films may be formed of an element selecred itom Ta, W, Ti, Mo, Al, Cu, Cr, and
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the first etching condition, etching is conducted by an inductively coupled
plasma (I CP) etching nethod, in which plasma is generated by using CF4,

Cl" and O> as etching gas (flow 15 rate: 25/25/10 (sccm) with an RF power
(13.56 MHZ) of 500 Wsupplied to a coil-shaped electrode at a pressure of
1 Pa. As the etching gas, chlorine type gas such as d" BA3, Sid4, and
CC14 or quorine gas such as CF4, SF6, and NF3, or OZ can be appropriately

used. Heﬁ% ﬁ ¥ etchl Fﬁara Nbdel E645- 1 CP) using | CP produced
by I\/atsushijt g 81‘@ £ |“3:“""‘i’1[ SEFTAR IL‘i‘tii ik UL S O REL ﬁbv\éﬁ“‘tpi‘g“ 6

MHZ f 150 W b t t

whet eby aTSRELS ??fiﬁpyﬁﬁ%faa? iy *émééwp%@ﬁsaﬁ R éwgﬁaﬁi piButth Sh By
Under th h AVA d. d ti. f
i Eee][ - S'? Coﬁésu%thczpéﬂ]%a 1(1)( rus mlq(\,)nﬂsne}cgu el %’n]fﬂtrﬂémf |tfr3‘s & Y enﬁ(g g{sﬂhggfoﬁ

an_et chi ng,J 8k &t tsgugg&mmu&ﬂ&\/\é b 20 ﬁ‘g Uy (T8 5 1%\‘3,35‘1'a”ghrattﬁn&t

respect to ct|on rat

to TaNi Scoﬁgglf"ttx :.2%11_% maHE b K€t %1@%}%&; eap&n;e' At m &S (t}‘aqgﬁm%ﬁl (%%ﬁ. (t'[‘uQJ% s

taper angle o econes about 2 fer, wthout ‘removin
1082 to KlgaPdR eforf é&&!uﬁm ﬁfn?ﬁhﬂg 0'f§ wmd{»ffetfﬁgcé% 399 ﬁin?:Rna@%g@ds
under the second etching condition, which plasma’is g ener at ed

using CF4aadth@nicRE gta@!)l fil6h ﬂﬁﬁtl"fgfsle&%d@érﬁiu'&ﬁ% fim %O(d%%fﬁ%@@rm)u Whe hrbfem RF
power (13.56 MHZ) of 500 Wsupplied to a coil-shaped el ectrode at a

pressur e cehddciRa filiimaRFoftaneiurh hiridb (V) fikh ar@hVsk-soRl @hdapild gigh fJt he
substrate side (sanple stage), whereby a substantially negative self-bias

vol t ag€ iofadppliined t hereto. Under the second etching 5 condition using a

m xture of CF, and O, as etching gas, the Wfilmand the TaN film are

et cheld t o t hdhsammaslegiU8e.co UhZkematibef s esandredbohédiby slamdiitlic@rplanaet gl ng
rate wwth respect to Wis 58.97 nmimn., and an etching rate wth respect
to TaN i stdéngrowessing for fommamglekectrodcomubietirieg ¢himglusidchodhe Gavicnthiagy
residual on the gate insulating, film an etching time may be increased by
about 10Prasesing is tondected di firgt 2w sehend prchingaopHitings phodéssithglimieyt, under
approprlately prescribing the shape of a resist mask, the end portions of
the first ftéﬁaetq’m%cq)re@x@@n,amhmaes enslosteddoriuiodugdvelagevpled plasmag e BY due

to the eff of adplas vgl age applied to the_substrate side, The angle of
t he etc g method, in whic asma is generated by using CF,, Cl,, and O, as erching gas (flow

15  rate: 25/25/10 (sccm)) with an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
electrode at a pressure of 1 Pa. As the etching gas, chlorine type gas such as Cl,, BCl,, SiCl,,
and CCl, or fluorine gas such as CF,, SF,, and NF;, or O, can be appropriately used. Herein,
a dry etching apparatus {(Model E645- ICP) using ICP produced by Matsushita electric
Industrial Co., Lid. is used. An RF power (13.56 MHZ) of 150 W is also applied to the

20 substrate side (sample stage), whereby a substantially negative self-bias voltage is applied
thereto. Under the first etching condition, the W film is etched and end portions of the first
conductive layer are tapered. Under the first etching cpndition, an etching rate with respect
to W is 200.39 nm/min., an etching rate with respect to TaN is 80.32 nm/min., and a
selection ratio of W with respect to TaN is about 2.5. Furthermore, under the first etching

25 condition, a taper angle of W becomes about 26°.
Thereafter, without removing the masks 108a to 1122 made of a resist, etching is

conducted for about 30 seconds under the second etching condition, in which plasma is
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taper portion may be 15 to 45. Thus, conductive |layers 113 to 117 (first
conductive layers 113a to 117a and second 15 conductive layers 113b to
117b) of a first shape conposed of first conductive |ayers and second
conductive layers are forned by the first etching processing (Fig. 1B). The
width of the first conductive layer in the channel length direction
corresponds to the first wwdth shown in above Enbodi nent nodes. Although

i mshﬁﬁﬁee&%%‘r@avw&%at@ﬁ@inﬁmé‘%%q@%vi ey 1as ToE 1Ry Bt P Hé@f:
oarst miseer (RgoRFET SHent Vo eBed B8 v evedbieient ARBREB ot An
(P 15 Se?ﬁggﬁﬁpﬁ%ﬁagkﬁﬁéiﬁﬁﬁ@%ﬁﬁwb@ ﬁ‘aﬁ@“?fé%fbgy‘ o’ Q‘Sa‘f‘lc@‘){s peiR ©
ambunt oft foergy GRsR SIHRR VAR “BRaL LaFE POl S5t
1015/ i Re PR BERRG o GRP YRRt S SOV R B VPP R R Tt ©

pr ovi di ng., a?gt& W@ggﬁ%d%r@@?@%é%'tﬂé‘géé&gte?f_@mg%n&ﬂ\(ﬁnt xgorwhéf s, it

phosphor us us

In this Ga§Rec kW Es%@ﬁﬁ:‘n}’rﬁﬂ S ah étcllur{ﬁ raEerlm@:sBéH%% fIQ'N é%6”43§11§1% r}‘Mnt h

respect to the inpurity elenment providing an n-type, whereby

hi gh- conggryried iPfbrdiRY Eiching ®$EhOMSleddi8e bay ksld 8nfBE WRE: #Buling film. an
sel f-alignnent manner. An inpurity el emen¥ imparting an n-type I's added to

t he hi gh+ediifeminicadhh@be 'ir[ﬂ?étfsk&ﬁy hBGOMSo 9418 to 121 in a concentration of
1 x 1020 to 1 x 1021/cnY. ,e..i .:., without renoving the resist nasks,

seconh et chi Pgcprdifg sstHefirkSeteling pedResing, e bpprvpriatebhpitgeritinge drdihapedt § or
25 seconds by using SF6, C,, and O as etching gas (flow rate ratio:

24/ 12/ 24 réssszanmdsk, shetdndagorRnpafnie fitst 3obdudvhiZ)lavet and thastsopptomthcrioe doyer
coi |l -shaped el ectrode at a pressure of 1.3 Pa to thereby generate pl asna.
An RF power tapBrefiiRie6 thd-fecobf dBalWilmgalkpplicappltheshbsoatehsales Uistanatertshde
(sanmpl e stage), whereby a substantially negative self-bias voltage is
appl i ed tépErgooion mayfbe 1Setoh®. et chi ng processi ng,
Thus, conductive fayers 113 to 117 (first conductive layers 113a to 117a and second
15  conductive layers 113b to 117b) of a first shape composed of first conductive fayers and
second conductive layers are formed by the first etching processing (Fig. 1B}. The width of
the first conductive layer in the channel length direction corresponds to the first width
shown in above Embodiment modes. Although not shown, regions of the insulating film
106 to be a gate insulating film, not covered with the conductive layers 113 to 117 of a tirst
20 shape, are etched by about 10 to 20 nm to be thin.
Without removing the resist masks, the first doping processing is cond ucted, whereby
an impurity element providing an n-type is added ro the semiconductor layers (Fig. iC).
The doping processing may be conducted by ion doping or ion implantation. lon doping is
conducted under the conditions of a dose amount of 1 x 10" to 5 x 10”/cm’ and an
25 acceleration voltage of 60 to 100 keV. In this embodiment, doping is conducted at a dose

amount of 1.5 x 10”/cm” and an acceleration voltage of 80 keV. As the impurity element

providing an n-type, an element belonging to Group XV, typically, phosphorus () or
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an etching rate with respect to Wis 227.3 nmimn., an etching rate with
respect to TaNis 32.1 nmm.n., and a selection ratio of Ww th respect
to TaNis 7.1. An etching rate with :respect to SSiONthat is the
insulating film1106 is 33.7 nmmn. In the case of using SF6 as 15 the
etching gas, a selection ratio with respect to the insulating film 106 is
high, so that a decrease in a filmthickness can be suppressed. The taper

angl e of the seeond conducti.ve | ayer _becones, 70 in the second etching
processi ng. > FuF f‘%gr‘ﬁ%bfg; PiictH’1?'H)él"élé}E‘HH?(je%t’*c‘fﬂ“‘z'gﬁ‘pﬁh&&éé‘é i“f‘fg‘}“‘?slé‘éﬁﬁ‘d]ﬂ\.’u'_-“‘ I
IR LT R R N N L NP
to 126a. Ii{,RddiLd QR ks, £ romdeshst 108a .to 1l2a are changed jts
hape | nt o pasasq PR haR TR T8 Ty AR Lol B din P be vt  ng
(Fig. 1D) ; : ¢ ctual.L v, Wi r_\{of ,t]h_e ifi rst conductive
| ayers | ;mﬁg{;l%%l\g}é& Egﬂ“é%‘gﬁﬁgﬁn ?g&ﬁti ib(‘ ?dtéut %betgﬁgﬁgh O oVEr PREVRStEN Y i ne

wi dih) £omgrgd Wikl cohlen MRk bel g2y g jpeRgRd etching processing.

Furthernore, the width of the secon conductive layer in the channel

I engt h di rect MORACRLLBEPRAGS b KR sS04, WiAhA Shaun pré)&i%gg%déogﬁﬂﬁted.
yer and t he

modes. The el ectrode fornmed by the first conductive |a

second coibdtiein| ¥ehirdOis kay@ictdPRP 2586QMES bf DanpSENANNGh J TH T HPEingRLE(1
el ectrode of the OM®S circuit formed in %hen?ol?owi ng steps. Tha"e oW ode

formed by riteratibr 34/1e@ad et myewidyal RE2Savand 3158eMIeZr 86 708 oRdUeHlive hayer
125b becones an el ectrode of the holding capacitor forned in the follow ng

steps. 5 toiliskamldsdeqiiaii il epieasuns of CBARa d theréRtheBeras plhgaet SRiIRWpGRS: i n
the second etching procc3Jing. In this case, etching nmay be conducted by
gener d0i ngl pdaMBZyndel0 W fid olso mpphed rathosdfsuans 28¢ YhnslecmgeM tvhcaby BF
power (13.56 I\/HZ% of 500 Wsupplied to a coil -shaped electrode at a
pressure &fbstanpally ApgaRepaivbias (aBadsds Adrlipd dier2®. W tlse sksod appligdot @sihbe
substrate side (sanple stage), wher eb%/ a substantially negative self bias
vol t age i 2" afsping@te githhmespecioo Wris 163 cagwminf anuisichineGRe: with respaactodal isan
etching rate with respect to Wis 124.62 nmmin., an etching rate with
respect to-FaRV/PYn20nE7 splagemratiogt OV avigheteseack en Tabltis 8. lof Ametching rate with
:respect to SiION that is the insulating film 106 is 33.7 nm/min. In the case of using SF, as
15 _the etching gas, a selection ratio with respect to the insulating film 106 is high, so that a
decrease in a film thickness can be suppressed.

The taper angle of the second conductive layer (W) becomes 70° in the second
etching processing. Furthermore, in the second etching processing, second conductive
layers 122b to 126b are formed. On the other hand, the first conductive layers are hardly

20  etched to form first conductive layers 122a ro 126a. In addition, the masks from resist 108a
o 112a are changed its shape into masks from resist 108b to 112b by the second etching
processing (Fig. 1D). Although not shown, actually, the width of the first conductive layers
is narrowed by about 0.15 um (i.e., about 0.3 um over the total line width) compared with
the state before the second etching processing. Furthermore, the width of the second

25 conductive layer in the channel length direction corresponds to the second width shown

in Embodiment modes.

The electrode formed by the first conductive layer 122a and the second conductive
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with respect to TaNis 6.05. Thus, the Wfilmis selectively etched.
Furthernore, in this case, the regions of the insulating film 106, not -
covered with the conductive layers 122 to 126 of a first shape, are etched
by about 50 nmto be thin. 15 Then, after renoving the resist masks, second
dopi ng processing is conducted to obtain a state shown in Fig. 2A. Doping
i s conducted using the second conductive layers 122b to 125b as masks with

respect t [ ity element s at _the inpurity. el en iis  added to

the som oo APUEALE R RERTH BB Ehnt fy EP D visamaelive

| ayers. i mhodiwent;, sphorus (P} is used as the, i rity

el gment, éggé&g}%ggmg@g%pﬂﬁ’géllccstg%%)%Iﬁtdﬂ’é’ttgﬁ}‘ffﬁﬁg?f%cﬁ’é“ o] ﬁ%f"ggﬁd}“ﬁ %/‘%Sﬁ§dof a
dose ano ide 405t/ o ag ragion, ypltage of 90 keV. an ion
current ggﬁ§?§§&b?“é.%Qgﬁgﬁggnbﬁggpqéﬁgh%Fﬁﬁtg@gﬁég?bégﬁamﬁVﬁgﬁﬂL%g%fﬂénd a

flow rat gopbw@ s&gsm Thus, |ow concentration inpurity regions 127 to 136
are fornmed so as to be overlapped with the first conductive layers in a

sel f: alignmepts alPpasble dgsCORCEN Lalien of, ) d. 1,01 he
| owe concent rat i on i%%ﬁ?fi@ 25 rébioﬁg gé%‘?gHnggﬁggF;§§&8§%“$%qg‘ﬁ&“nﬁ

1019/ cm ,préad,ihfeld Qu &RAGRERRERIA) Be CBRMALY bf 8PN She 1] Andd3E MAY B8
concentration gradient in accordance with the tThickness of the t aper

por ti ons rafio bfE5/25 M8 (sceoN VULt invieF hay&r (33.56MHIS 0BT KORBRLPFo 4 @NEdhaped
overl apped with the taper 37 portion of the first conductive |ayer, an

i mpur i ty ekenodatr aprasurc R dahc ek RELIoR) (URE66 QASES of 80 3w Ly 2 f1RMS e end
of the taper portion of the first conductive |layer inwardly. re

speci f i callisyratd side fmngde srage ) opictdy prodassiinlgy negaeotcelbiatiotAedisshpii@ut i on
is formed. Furthernore, an inpurity elenent is also added to the

hi gh-lfontareicatlnahe cmpwf using Kgi Gasind3D; 16 ¢rohihg Tadeovitloeaspect to W is 124.62

hi gh-concentration inpurity . regions 137 to 145. In this enbodi nent, the
wi dt h (i Y. crapisling rergwivh dispeattodraN sf20tdVenmApier, auolrt sebrtiohsagas ef &f abl y
at least 0.5 p.mor_nore %p to arange of 1.5 mto 2 m Therefore, although
i nf | uenc®ihgpsnect i TriNes §.05 Hehuai dehWi filnt issclebaviie brahedg Furdiereetei onthaf t he
| ow-concentration inpurity region having a concentration gradient is not
beyond at#&nigs r¢gops ofiths ipgularing fitm K6, pet covssedwith thi chodighiveayers 122 to

N o congerL ahon, LUl . CALETS B LU Low soncentrat an
15 Then, after removing the resist masks, second doping processing is conducted to
obtain a state shown in Fig. 2A. Doping is conducted using the second conductive layers
122b to 125b as masks with respect ro an impurity element so that the impurity element is
- added to the semiconductor layers below the taper portions of the first conductive layers.
In this embodiment, phosphorus (P) is used as the impurity element, and plasma doping is
20 conducted under the doping conditions of a dose amount of 1.5 x 10"/cm?, an acceleration
voltage of 90 kéV, an ion current density of 0.5 uA/cm’, phosphine (PH,) 5% hydrogen
dilute gas, and a flow rate of 30 scem. Thus, low-concentration impurity regions 127 to 136
are formed so as to be overlapped with the first conductiQe layers in a self-alignment
manner. The concentration of phosphorus (P) added to the low-concentration impurity
25 regions 127 to 136is 1 x 10" to 1 x 10"%/cm’, and the low-concentration impurity regions
127 vo 136 have a concentration gradient in accordance with the thickness of che taper

portions of the first conductive layers. In the semiconductor layer overlapped with the taper
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border therebetween and regi ons having a concentration gradient are forned.
Simlarly, there is no clear border between the channel form ng regions
and the | ow concentration inpurity regions. 15 Then, the region other than
the pi xel portion 94 are covered by the mask 146 and third etching
processing is conducted. The netal plate, the glass plate, the ceramc
plate and the ceramc glass plate can be used to the mask 146. The Upper

view of UheoRaKhLAG: chid XMLy Pqglxrggmjfs/coh@er{t\?\ﬁld:r{:('ﬁLg):lg&% LIGPRasESs' "o

taper portions of the first con uctlv ayers

wi th the gRelIL4RREE: Sl 8FtHe ﬁljé’r ﬁ(gﬁgHgf‘%? ﬁF}e Y GhaiN R %Pu u(?w%JLll)m lQP)r.Th

regions overlapped with inpurity regions o sem con uct or

third et ghedificy0GRSHENGchiR] AOPBUCESE-B¥UST Ah@AhGEn %&hlu{‘&u@@@ﬂflﬁms
using, as etching gas, O3 having a high selection ratio with respect to

W I'n t hifuréieb®dtd BAinp @ Rl dhek i $s al &PRIMG t@he Ql?hr%gné‘?ﬁpﬂgﬁn 1%1:9%@51@51\ ng
pl asma, using C13 with a flowrate ratio of 80 (sccm, power

(13. 56 MiZ} t0f12$56thShtg]hld(ﬁndeﬁt@at&)rﬁﬁlhﬂm&@@@ﬁ‘(%aelﬁ’c&)r10|($e at a pressure 25
of 1.2 Pa. An RF power (13.56 MHZ) of 50 Wis also supplied to the

substrate si tetl{isampbdimesitage widebh@ efyclansiublshai digdckynnetdkivys:rpeldobi as
vol tage is gpl ied thereto. In the third etching, first conductive |avers

124c andisyzéerareat loasd oy m@Blup 38 rdngeafdnpls of2 oondliedrifog:, alchbigtd
etching process is shown in this enbodinment. The third etching process is
not condudhedced bher ethiskness,neled widtlcondudt:. chextel s edirenpauct othe

| ayers to be active layers of n-channel TFTs are covered with resist masks
147 fornﬁhV'é(yn@qﬁltmOph@mhhthﬁ@nd}mw Undeentthiion gonbéttiionot bdybnd adoping 5
processing is conducted. In the third doping processing, p-type inpurity

r egi dfs fg’e 5 g 1%éﬂeh|egqﬁlﬁéoﬁem r%thoaﬁhlt%bwhtqmcegﬁr@mn anphirity regions and

| ow- conc ration inpurity regions) are formed in which an inpurity

el ement %\f QWG"F%EEHHH%WQWW regony pe)shoppospratele tiseualbibdves imemt flerred

conductiyvi t pe) dded o the sem conductor_ |ayers to he active
| ayers ot ﬂglél(‘hfﬁ “"‘T‘F—*‘l’%m Ko g‘bs%?ﬁ%ﬂﬁaél%rgrqdé%r‘ge i?ré’*edo&é‘@lw lyh the

| TRuri 40 SR by Lot e LIBULY Sl Lo, pess LI ougt (e
concent rat IU?QY é‘o(ilgrllsent sim I ar tot hat of the
15 Then, the region other than the pixel portion 94 are covered by the mask 146 and
third etching processing is conducted. The metal plate, the glass plate, the ceramic plate
and the ceramic glass plate can be used to the mask 146. The upper view of the mask 146
is shown in Fig. 16. In the third etching processing, taper portions of the first conductive
layers which are not overlapped with the mask 146 are selectively conducted dry etching
20 to eliminate regions overlapped with impurity regions of the semiconductor layers. The
third etching processing is conducted by using an ICP etching apparatus, using, as etching
gas, Cl; having 2 high selection ratio with respect to W. In this embodiment, etching is
conducted for 30 seconds by generating plasma, using Cl, with a flow rate ratio of 80 (sccm),
with an RF power (13.56 MHZ) of 350 W supplied to a coil-shaped electrode at a pressure
25 of 1.2 Pa. An RF power (13.56 MHZ) of 50 W is also supplied to the substrate side (sample
stage), whereby a substantially négative self-bias volrage is applied thereto. In the third

etching, first conductive layers 124c and 126¢ are formed (Fig. 2B).
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n-type | ow concentration inpurity regions (Fig. 2C). Using the first
conductive layers as masks with respect to an inpurity elenent, an
inmpurity elenment providing a p-type is added to formp-type inpurity
regions 148 to 150. In this enbodinent, .the p-type inpurity regions 15 148
to 150 are formed by ion doping using diborane (B2H6). In the first and
second doping processing, phosphorus is added to the inpurity regions in

di fferent comﬁ@ura%ﬁc%ondm\m\seehr%@@%@%’(&)ﬂ%hmﬂi-Igg)ig%@%&?iﬁmq §9,.t hat

t he concentration of boron becénes x 1 In either

regi on, WAGHRRYhihPEYodeWS hbPRofucRe SPHIGE i RIhQ @tnAudrain region of a
p-channel TFT. Thus, there is no problem 20 Furthernore, in the case of

using the comgidi @e sahiddhaVant lapas & Heteasgelshf hidhAhndNTEKNSSSovefed D&l
second etching processing for exanple, in the case of using SF6 as etching

gas), in redidanadl@ fMachtmhtatbe (HR@iphardhbanphy. el fgs ChedehhY ehilPA@Kehi ng
(RIE) using CHF3 gas) for thinning the tnsulating film 106may be conduct ed

bef or & t heoddising istopidged plrpgRShird gopidp prdteking §- ROttty Figghns2BS rans0
inmpurity elenent added to each sem conductor |layer 1is activated. The
act i vat i ghighscarenduatied ithyurtidyeedians aidleatdongensatigh Mmmpaiin esdibmy afdtonace.
Thermal annealing may be conducted at 400C to 700C, typically 500C to 550C
in a 39imi thodemnmtimpsipiner detani ngrovidinex ygeduadrige nprapd)omppbsite ppmebe
| ess, preferably 0.1 ppm or less. In this enbodinent, activation is
conduct edbime-heationed aondnttivay (659@)finaddedur thastmsonduste bgesfotbhercnad
annealin?, | aser annealing or rapid thermal annealing (RTA) can be
appl i ed. %’erﬁhﬁughhwmel%gm Pince ke srmigbnductonkyerpue dpyed eethesingyeity
diffused through the activation treatnent to thereby erase the border
bet weén tlsaranttiylowipg the impusisy slemepr sovpassgheustythe itapyr Ratdonhahe apuRg ty
regions (high concentration) alnost conpletely. In this enmhodi nent, _at the
sane ti mOYSORHEEBORIHERIY S3eeNsaAve\ Pt IS URTIOR GFaEFIME & Tt &f Yt
during crystak}ization isS gettered in &E@ é uLfIy &e i on cqntaining
phosphor BEYPE PYEFORTGRTLGRIBRUF LY TE8IPNS WHEr @1/) SHBERE ML SRBENT 4L P8RS h t he
sem conduct.or |ayer nainl¥ to.be.a channel for 'n% regjqp i s reduce 1 ln a
TFT havi ﬂ Slg %lﬁgﬁ%B?thEB PH'I IHBU?%/&#%]&@I}[h%ImpUHW cement providing a p-type 18 added
to form p-type impurity regions 148 to 150. In this embodiment, the p-type impurity regions
15 148 to 150 are formed by ion doping using diborane (B,H,). In the first and second doping
processing, phosphorus is added to the impurity regions in different concentrations.
However, by conducting doping processing so that the concentration of boron becomes 2
x 107 to 2 x 10*!/cm’ in either region, whereby they function as a source region and a drain
region of a p-channel TFT. Thus, there is no problem.
20 Furthermore, in the case of using the condition of preventing a decrease in film
thickness in the second etching processing (for example, in the case of using ST as etching
gas}, in order to facilitate doping of boron, etching (reactive ion etching (RIE) using CHF,
gas) for thinning the insulating film 106may be conducted before the third doping
processing.
25 Then, as shown in Fig. 2D, an impurity element added o each semiconductor layer

is activated. The activation is conducted by thermal annealing using an annealing furnace.

Thermal annealing may be conducted at 400°C to 700°C, typically 500°C to 550°C in a
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produced, an OFF current value is -decreased and crystallinity is
satisfactory. Therefore, a high electric field effect nobility is
obt ai ned, and satisfactory characteristics can be achieved. 15 Next, heat
treatment is conducted in a hydrogen atnosphere to hydrogenate the

sem conductor |ayers. Plasma hydrogenati on (using hydrogen excited by

pl asma) can be used as another method of hydrogenation. In the case of

usi 19 | asgl ARASRLLMASHIAG, AFLLNARIBRecddadoh HASINE0H R.L DRLHBRST 1 hiAM

such as exci‘ner Ser 1s ra

hydr ogenat, g, hl%?trl]ﬁ\!ec%b( d?m@h@%ké?ﬂatl%fn s Cond RE] B 'hQJI'c ﬂmt%%y iaf@'?(ﬁ@ th"iﬂhP

respect to bot e SUI’ ace O source wri Tine e pIl Xe

portion 403:rsanfdief ﬂ{e%ﬁr%%’lw Fﬁ@@arﬁ{eaﬁﬁ@oﬁﬁbmtH@Jnm[HHﬁ& }lf?ﬂ (RIG-cahA

shows an upper view of the term nal portion Just after atling process
operati ond gpylri ed and Fig. 7B indicates a sectional V|em1thereof I'n
Figs. 7A-7B, reference nuneral 400 indicates a termnal portion, and

reference NUTER@lgh4RY: shoRmEIBaRE $1rARingD e ﬁﬁidrﬂ?%lcmn@baﬂ&hﬁf@ﬁﬂetﬁhﬁﬂ te@ean
external terninal. Also, for the sake of sinple explanations, Figs. 7/A-7B

i ndi cat esaceiRv@ridir trepfravhdedhédby f@sditiedrédrtetibéerDOk - GRe 40gurigResioNiywt he
source wiring line 126 is indicated in the pixel portion 403. In this

enbodi mentoncedfiatidng qpidadhic nigpprigceg®ne fighicoat: magiotdahed conipldiglyenpl oyi ng

the copper plating fluid (manufactured by EEJA : "M CROFAB Cu2200"). As

i ndi cat ed i n lonbiserdbodingeraf atEhgsarh®timewk e dHove-mdratdned apricness negelnatd on
is carried out, either wiring lines or electrodes, which wll| be plated,

are couplaed cataleadhring breystabiza worpis ggitagdan dhnnmyptpm&f region smntamingplveplomest he

5 sane potentials. Wen the substrate is cut out in the succeeding step,

t he atf oiohihigh cericeptratidesvimrebyanichet caawengation bethespaicanddctor eeaemly

ot her. Alternatlvely a short-circuit ring may be formed by using the
dunmy patt@éﬁradwe;e@ Olanmrrwlom m@uc&glellnpﬂgﬁ havinga channe saningpasion bis
covering t urc ring f the pixel is formed, As this first
interl ay@FO«fwal 4 qurr%t 15'516 qr%?@awﬂ BIYPL RIS wgwchrcw Theraimal ¥

cont ai ni %?f:ﬁ}sjl |‘I con n&i/ L]g ed. xt cong i nterl a i nsul at{)
film 156 &legin I.f § ?ﬁt mp &0 Balﬂ%g:,eqq patisfactory char cterlsucs can be
achieved.

15 Next, heat treatment is conducted in a hydrogen atmosphere to hydrogenate the
semiconductor layers. Plasma hydrogenation (using hydrogen excited by plasma) can be
used as another method of hydrogenation.

In the case of using laser annealing as the activation, it is desirable that laser light such
as excimer laser and YAG laser is radiated after the above hydrogenation.

20 Next, a plating process operation is carried out with respect to both the surface of the

~ source wiring line 126 of the pixel portion 403, and the electrode surface of the terminal
portion. Fig. 7A shows an upper view of the terminal portion just after the plating pr-ocess
operation is carried and Fig. 7B indicates a sectional view thereof. In Figs. 7A-7B, reference
numeral 400 indicates a terminal portion, and reference numeral 401 represents an

25 electrode which is connected to an external terminal. Also, for the sake of simple
explanations, Figs. 7A-7B indicates one TFT provided in the drive circuit portion 402, and

only the source wiring line 126 is indicated in the pixel portion 403. In this embodiment,
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is formed on the first interlayer insulating film 155. In this enbodinent,
an acrylic resin film having a thickness of 1.6 mwas fornmed. Next, a

pi xel electrode 170 nade of a transparent conductive filmis patterned on
the 15 second interlayer insulating filmby enploying a photomask. As the
transparent conductive filmwhich constitutes the pixel electrode 170, for
instance, ITO (alloy made of indium oxide and tin oxide), an alloy made of

i ndi um oxhdeplangy @r@&s@mﬁ@%n@hn\a B carriéd Que W @ﬁlp[(%td‘ﬁn,( %U@c ﬁlq n‘t! hﬁnd' ke

may be enpl oyed. Next l e the second insulating filmi's selec

et ched bynempieyirrd by FE] A2OMIORCFRE GL22069. nA@%dIML&HMﬁ&M@lL @fafqh% to
the respective inpurity regions (137, 138, 148

formed; anairhéis slanh@ptoctal @eyticiis ksrrik8 3R e wikhgs ﬁQMr(ﬁQlLCWOULsng\ Hl(l.'ipe
126 of the pixel portion is formed; and anot her contact hole which is

reached il bt percghtae: @u@bdd ©adact 3thek By éi0plaRide adtehd) SQrcraROhhrheeGRt et
hole which is reached to the electrode 125b is fornmed. 25 Next, el ectrodes

157 t & 16maipceminie &Vben thealibyratomeat @d ihorHehgict @SPEE bdcp e cheMRYbirtiye
regions (137, 138, 149, 148), and a source wiring line of the drive circuit
are for rrsl:tctmdteemt rcodest 68 tabd sdBBatathirom @rch cehec thlieahtiyelg ondeet-eid dio
both the inpurity region 150 41 and the inpurity region 153 are forned; an
el ect r odéngavahcionoad by esingobieflumely pastetor med  whi ch el ectrical Iy connects
the inpurity reglon 151 which constitutes a source region to the source
wiring |ine Mestarfichiagriayer insulatingilm 45y sarablé of enyeringehd sRurahivioing lsne
electrically .c ected to the gate electrode 124 is forned; and also a
capaci t oPt Rherﬁlwg isfommee dufhchisiigst ugedpees msplasing il dApaetiareppicinlaindiimode
125b is for , g pi xel electroﬂe 170 is electrically connected to

t he |HpuP}af‘geF@@§aBHng_5‘ o Mapyde gRBlYedTET 206 by such an el ectrode 163

O L A B BTSERE  Fuh B F
T R B U S
::gg%;ggggé gn?%§?16Qh%x%f?8g&¥Fnt such an exahple is shown that the
Next, a pixel electrode 170 made of a transparent conductive film is patterned on the
15 second interlayer insulating film by employing a photomask. As the transparent conductive
film which constitutes the pixel electrode 170, for instance, ITO (alloy made of indium
oxide and tin oxide), an alloy made of indium oxide and zinc oxide (In,OQ, - ZnO), zinc
oxide (ZnO), and the like may be employed.
Next, while the second insulating film is selectively etched by employing the
20 photomask, a contact hole which is reached to the respective impurity regions (137, 138,
148, 149, 151, 153, 150) is formed; another contact hole whick is reached to the source
wiring line &7;6 of the pixel portion is formed; and another contact hole which is reached
to the gate electrode 124 is formed; and also, another contact hole which is reached to the

electrode 125b is formed.

Next, electrodes 157 to 160 which are electrically connecred to the respective impurity

| 3
(W

regions (137, 138, 149, 148), and a source wiring line of the drive circuic are tormed;

clectrodes 169 and 163 which are electrically connected to both the impurity region 150
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are formed after the pixel electrodes have been forned. Alternatively, the
contact holes are fornmed and the electrode is fornmed, and thereafter, the
pi xel el ectrode nade of the transparent conductive filmmay be fornmed in
such a manner that this pixel electrode is 15 overlapped with this

el ectrode. Also, the inpurity elenents capable of applying the p type are
added to the respective inpurity regions 135, 136, 144, 145, which may

functl on f ol diin ca itor 207. This o in
Capac L or T ARBLEE KRR 03 . ML JRIRER (St sl Il Eﬁ@cd
capac ! ot MEH g AR R B S SO NE mb N by e

insulating filml IS use

above- desgi ikedirmnihagh - TRl arrled .o ve. cj,rcuit
201 and the pi xel porthoﬁ gg% 3 m@gr*(ﬁlﬁ%e%ltﬁﬁV[' "“éﬁ& s‘u%@ﬁrléf gLy

drive ci rGhintceQ cted
n- channel typfa TIJZ(‘(I)' tqZ;lg%’t1 géng%[tﬁgﬁ p- Eafﬁllr?g t“@%g“%?lf‘crgﬁf‘ﬁ“‘ The O&?é‘l E Pt on

205 cont ajl@sritdlly qnxetedtd (ROBI H@&R of54 8% hed. 5 channel TFT a”d the
hol di ng capacitor 207 (see Fig. 3B). It should he noted that such a

substrate is Alsé erpieel dieccasicarfQ’ lﬁgbétﬁ%alm@édﬂr?écﬁzﬁqgtﬁ@hﬁputh rEJﬂbﬁ 153 of th
specification, for the sake of convenience. 42 Fig s an Tipper view

for indi (paxal@:]f Beo py xedh poelketesdof63 WRichGE nvbe nﬁihﬁmﬁctS\UﬁﬁﬁhétlﬁovuhppLd
manuf actured in this enbodinent. It should al so be noted that the sane

r ef er encevithhtnepiatls:lehowe 170. Rilg, ([dBpaekelertd RYIFO iascddies®y f@nekRdiatd Ng
the sanme, or simlar elenents in Fig. 4 and Fig. 5. The dotted line A-A

shown i niPPgrity3Bgicor i¥spahdbolimgcdpasient 20TMal anitey, cléakeR @angcRisdeided
line A-A" in Fig. 4. The dotted line B-13 shown in Fig. 3B corresponds to
a sectd ofafoniaewvithieed iabontipacdivithatic piwkeBeobdol4Fig. 5. Also, Fig. 4 is
an upper view of the active matrix substrate obtained just after the source
wiring |ine £4%. ingthig trabeslizent isectt an ersdop T seshpiveehasthe wbicomde0f 6% drids! 63
enbodi nment fJ S %anuf agt ured in such a manner that while 10 a black matrix
i s not efil 8’9& atgt teegedeatiasiss bavetiven firpel. dlleenatouly, tGonsaahplnged t o
over p v(\jtht esurc?wrln line 126 in order to shield spaces
am)ng th r&eaea}n the electrode is formed, and thereafter, the pixel electrode made of the
transparent conductive film may be formed in such a manner that this pixel electrode is
15 overlapped with this electrode.

Also, the impurity elements capable of applying the p type are added to the respective
impurity regions 135, 136, 144, 145, which may function as one electrode of a holding
capacitor 207. This holding capacitor 207 is formed by electrodes 125a and 125b connected
to the capacitor wiring line, and also by a semiconductor layer, while an insulating film 106

20  is used as a dielectric member.

While the above-described manufacturing method is carried out, both thé drive circuit
201 and the pixel portion 205 can be formed on the same substrate. The drive circuir 201
contains the CMOS circuit 202 constructed of the n-channel type TFT 203 and the p-
channel type TFT 204. The pixel portion 205 contains the pixel TFT 206 made of the n-

25 channel TFT and the holding capacitor 207 {see Fig. 3B). It should be noted that such a

substrate is referred to as an "active matrix substrate” in this specificarion, for the sake of

convenience.



el ectrodes. Also, in accordance with the steps shown in this enbodi nent, a
total nunber of photomasks which are required to nanufacture the active
matri x substrate could becone : 15 six. A description will now be made of
steps by which an active matrix type liquid crystal display device may be
manuf actured fromthis active matri x substrate obtained by the above
nmethod. Fig. 6 is used to explain this manuf acturing steps. After the

active matrixpgubstrate forne such a ondition of Fig. 3B has been
20 obtained, an orlenf%Wf‘Hj¥(Vﬁ? 5¥”PT OBt Hi 1B A6ty many yubytrate
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Next, a csduht pixeblisdotmetie 305 made of a transparent conductive filmwas
forrred on the flatting film304 in the pixel portion, and 5 anot her

ori entation fiHepiReiGuw@eurt of tRdeRbodmefNs inf S FAtfiRA8n AlicH DRLGANNEF while
substrate, and then, the resultant substrate was processed by the rubbing

procebd afdadk inarrix fﬂmencmbbiyhd ltahe:dge porednitd pixslidsiororl8 709 WhhRd thBe
pi xel portion and the drive circuit are formed, and the counter substrate

300 are axhdapmrbdt withadie souhar whinguknan @26 irs @&ﬂdrllg) shiEtl ephads BRIng Yk beced
filler is mxed into the sealing material 307, these two substrates are 10
adher ed elsceRdps-ot her by mai ntai ning an uni form interval by this filler and
the pill ar-sh?ped spacer Thereafter, a liquid crystal material 308 is

i nj ected i nt &l¥mangisaeEanes Wednthsstepstshewn in this embodiment, a rotal number of

photomasks which are required to manufacture the active matrix substrate could become -
15  six.

A description will now be made of steps by which an active matrix type liquid crystal
display device may be manufactured from this active matrix substrate obtained by the above
method. Fig. 6 is used to explain this manufacturing steps.

After the active matrix substrate formed under such a condition of Fig. 3B has been

10  obtained, an orientation film 301 is formed on this active matrix substrate of Fig. 3B, and
then, the resultant active matrix substrate is processed by a rubbing process operation. It °
should also be noted that in this embodiment, before the orientation film 301 is formed, a
spacer having a pillar shape was formed at a desirable position by patterning the oreanic
resin film such as an acrylic resin film in order to maintain an interval of the substrate.

25  Alternatively, a spacer having a spherical shape may be distributed on an entire surface of

the substrate instead of the pillar-shaped spacer.

Next, a counter substrate 300 is prepared. A color filter is provided on this counter
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substrates so as to conpletely seal these substrates by using sealing agent
(not shown). As the liquid crystal material 308, the known liquid crystal
material may be enpl oyed. Then, either the active matrix substrate or the
counter substrate is cut out so as to forma desirable 15 shape. In this
case, the dummy pattern which is provided so as to performthe plating
process operation is cut out. Fig. 8A is an upper view of the active matrix

I d f 12
et i onal O auol™ PRFPEMlE BIVE PEL M al bl 3§Pdﬁg“’5‘“‘ At t ed
line D-D; chrLE;B&ﬁlnn§é°\vﬁ§56J11F&‘%ge@%?lb”H\”E‘Pat? g ?‘{1’ 6@‘2‘3}}@8}’&&%’% egmégﬁﬁg 6E(élé)rt o

and 20 rePerence nuner a es an e

the extergal: drard: Mdhe ahxﬁhﬁlg [a L(P'ivag E?o C?ka IQI:xch]'urEBLﬁ H‘lXttr&rf]%me'HL ig% i

drive circuit port|5n 4021 e source wri

shown in t&mpmeﬁ%lcom&dv@mllﬁ%b'f i B8n i@@ﬂﬁﬁn@ﬂgﬁ%@a}m%m gtﬁﬁ;&&ﬁ% 1} s

electrically connected to wring I nes to 1 I'n the

40, a pordHoeRerrichbaik] 6t 3 maﬁgﬁm\!@bﬁ B kA LeReS&ad LR goﬁl}{'t%r Hh'?{rlﬂrg llad

process operation is 25 exposed, and a transparent conductive
formed. RUehheerBs@andsilRtatd xZ@stﬁrQ&sEEc?Eyetk@ngB‘lﬂd pm%bs J»di:?th e _proper| y

provi ded by using the technique known i'n this an FPC is
adhered to tfitheaxpabede paninenriwkithkin e sewhith tﬁ@.slm_ QﬁJm&QJiﬂid Qﬁd‘?ﬁ(/c enplieyi ng
t he known technique. Fig. SC indicates a sectional view of l'iquid

crystal disflraeddend cre abtier tdiguERG D brehathcbebn adihesddr bmglatrq. sealing
Referring now to an upper view of Fig. 9, a construction of the |iqui
crystal modatia 307aihdet titieds hixalkbiear d&n;eehrvg et B3 G civse expbebisaac:s anner
will he described. It should 5 be noted the sane reference nunerals shown
in FilY edweiell theacdnphentytnaistdimiog en fraiforndenetviahiy dhivdillsanmd demltnehtiged n
Fig. 9. In the upper view of the liquid crystal nodule shown in Fig. 9,
such an seacevel herepftse, 2 gbidtcrystad niage zal HOB exdnjeic edtie the apicedperatesrtioah 1870 t o
t he counter substrate 300 where the color filter is provided. On this
active n&lfbsrsat@liﬁ@ﬁ Facempleredy seabihese srbawares be uphg etalipgeteminnol shavs . dkd ve
circuit, iaernal i nput tgrm nal §9 used to adhere an FPC (Fl exi bl e
Print ed F)’YSS"iiﬂaf%“%m rige knpeniowidgusial matesishwey be heploveds Adkni nput

term nal 19 \p
ert e actl e matrix substrate or the counter substrate is cut out so as to form a desirable

15 shape. In this case, the dummy pattern which is provided so as to perform the plating
process operation is cut out.
Fig. 8A is an upper view of the active matrix liquid crystal display device after being
cut out and Fig. 8B is a sectional view of this liquid crystal display device, taken along a
dotted line D-D'. In Figs. 8A-8C, reference numeral 400 shows a terminal portion, and
20 reference numeral 401 indicates an electrode which is connected to the external terminal.
Also, for the sake of simplicity, one TFT of the drive circuit portion 402 is shown and only
the source wiring line 126 is shown in the pixel portion 403 in Figs. 8A-8C. Also, the
electrode 401 is electrically connected to wiring lines 157 to 160. In the terminal portion
40, a portion of the electrode 401 which is processed by the plating process operation is
25 exposed, and a transparent conductive film 404 is formed.
Furthermore, a polarizarion plate 309 and the like were properly provided by using the

technique known in this field. Then, an FPC is adhered to the exposed poction within the
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portions of the respective circuits. A light shielding |ayer 303a is
provided on the side of the counter substrate in such a manner that this
light shielding |ayer 303a is overlapped with the gate-wi ring-Iine-sided

15 drive circuit 201la. Another light shielding |layer 303b is provided on
the side of the counter substrate in such a manner that this |ight
shielding | ayer 303a is overlapped with the source- wiring-line-sided drive
circuit I in the cologr filter 302 which,is provided on the side
of the C(Z)t(t%%iel}a'f\ §ﬁ§1“rk3't°em@ﬂy’f"r’18“plf%€‘fn rﬁ‘ﬁg't"lqliﬁ E@S?bt"l’l cprghecdnal drwgt

| ayers ang .tthe. d L ayer.s nmde, o he,.red (R c¢olor, the green (Q
col or, a%c,{h&@uﬁﬁﬁéﬁ{ﬁ?@ll&% 'b"r‘f“aﬂgg”ibe Efg\/zﬁ)éethqsib%“%a‘ﬁ?‘é‘s‘é)gﬁﬂé‘%’pe with the
[epeon o PieLtmg MO B L, 68 ORI B bl R
const r uct,geh of - 4,0es ;oL ot : f red .cql or the, colored er
green(Q color, and 91'!5 ﬁéag%%%%{@ét La%/bé)ygggﬁéwﬁg “lz’éb“"&é’ﬁ%) < d‘lbfng'“éJ‘ %ﬁ‘é’é‘ﬂmed

that t X X i ve reol arpitraril;
at tesp golared 4 ﬁﬁéef@erg{l%et Hﬁmcfa%sﬁ‘lﬁf%{de:ﬁ? 58920 éf)gﬁlb %yenggae%ﬁ I’nst H%)rbl& (&

arranged. 25 In this case, e color rovi e counter

substrat QlefOtAS tﬁ@sah?eaédxﬁﬁoﬁeﬂ% ingQ4 @y di spl ay-node, but the present
invention is not limted thereto. en an active matrix substrate is

manuf act ur edJn ehe@bpk view bfathe MBYidRGyE ATABILIOMIN 5 BELI L6 | Ry ate.
45 Also, the Iigh?d)pséhivel di ngepgvlei&é(tw i's provided bet wée%m?ﬁhgétg"&fﬁéﬁ%g

pi xel s i subshec€ &l @iherdd Vih @he sQliag rifesdli FOdotRE cblightt sabsithe 300 AgLrotifer
than the display region. Alternatively, a light shielding |ayer nay al so

he provi deldr atresisphoaddde gDothic agrakl igawik saByeIte, RBerkRee Hrinkg th€pYdreion,
Al ternatively, since the region capable of covering the drive circuit is
coveri@d bye driee ciouer, antesrerhileinpiqulired 59 ateddiosphay: AdeFPCHFlexilis parhlied as
a display unit of an electronic appliance at a succeeding stage, such a
| i ght shi@cgithg’l aymirimplnnsl0 heedempenneatd the prorhaedpur Arsopal henotifeut
active matrix substrate is manufactured, the |light shielding |ayer may he
for med oPORUSES QE thersspretive xireuitsst rate. Al so, an FPC 321 constit ut ed by a
base filmand a wiring line is adhered to the 10 external input term nal
by enpl oyi ng’ dighs siieldnalaves@da tsnrevided pn theside elethaspanter hilsstRROn @2 aj s
furthernore reinforned by al reinforcenent plate so_as to enphasize a
mechani cg@nner that this light shielding layer 303a is overlapped with the gate-wiring-line-sided
15  drive circuit 201a. Another light shielding layer 303b is provided on the side of the counter
substrate in such a manner that this light shielding layer 303a is overlapped with the source-
wiring-line-sided drive circuit 201b. Also, in the color filter 302 which is provided on the
side of the counter substrate on the pixel portion 205, the light shielding layers and the
colored layers made of the red (R) color, the green (G) color, and the blue (B}-color are
20 provided in correspondence with the respective pixels. When the liquid crystal module
actually displays thereon an image, a color representation is formed by three colors
constructed of the colored layer of red (R) color, the colored layer of green(Q) color, and
the colored layer of blue (B) color. It is so assumed that these colored layers of the
respective colors may be arbirtrarily arranged.
25 In this case, the color filter 302 is provided on the counter substrate so as to realize the

color display mode, but the present invention is not limited thereto. When an active matrix

substrate is manufactured, a color filter may be formed on this active marrix substrare.
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strength. Also, in this exanple, all of the drive circuits are formed on

the substrate. Alternatively, several pieces of Is may be enployed in a

portion of the drive circuits. 15 The liquid crystal nodul e nmanufactured in

t he above-descri bed manner may be enployed as display units of various

sorts of electronic appliances. Wien this liquid crystal nodule is

assenbl ed, a back light 310 and a |ight conducting plate 311 are provided,

which 1is covered by. aqver 12 n active matrix type liquid crystal

di spl ay devi cglﬁ“nmeﬁﬁgéﬁ“?lﬁmfﬂi%@:”3 WWQ%@@&WWf@ﬁédf“ﬂlﬂﬁBihc)\-jliidtlbzlcgbﬁrbe

not ed thahhghe cpveraiéz}iﬁ adhehgd to the kiqu%? 20 crystal nodul e by

enpl oyi ng' AdhEs TV DD ChaHeh G ghnipiace odhst thap she digplan résren.s Arstraveli o

adhered tg the. gounter substrafe, both the substrate ggd the counter

subst r at e fly Do 8 (5 el by Rrpidideat supli ageginn caridt weedvaring ublsiveat e
' trate

and this f. ke filled with, organic resin so .as to,adhere this su

to the f réﬁﬁg[}éﬁ‘%{%flﬁ%&t SIBGE et %8“5?%@2‘?1?&%\98% Hyndiee feci s savesge E’Mat a
sourcesw [} i f.2 Qi xel ;portion is. fornmed, b ay of such di fferent
tep 7 or thar "R AL LR KR INREY PR eleSis ARG oo Tinien dedthia
enbodi ne anel f.f j at T t -he prior art will. now he,

expl ai ne(r;Jﬁ va\),ihté‘I rﬁgé %Eeﬁ%%gg@t%ﬁff %&Wf(}@% ?l%élﬁ%%qayﬁ%én it nn(:‘ljétrbéf”%f’gampﬁﬁfwi“flfdlfi g.
10, only ARpeghi QUECE oMM, LI 5 ' £ kne piyxel, qﬁtion .and
only three giegggg%?§3§%é§aﬁgiﬁgb |%ﬁgggbhgggngﬁﬁ@%H%@gdpf%@Ltﬁér§3§%bbf |

si npli ci tfgrmé 80 thd B&IHRAHAGE: MbidAg. i nes 91 of the pixel portion are 5
made of band shapes which are |ocated in parallel to each other, and an

i nterval anongso,tfieFRCSHLN eonichicOthy 4 BES Ak badeOudind BndiPidgke Pt QHt;'c It
shoul d al so-be noted that Fig. 10 is a block construction used to realize a
di gi tH} edrdrval inpiie dehihfabbpedpRBiHgantsBirspRIcBERUGRRSESM CELOR(eR1IE 3hRF T
source-sided drive circuit 93, a pixel portion 94, and a gate-sided drive
circuit 931 i furdhonlod alisorined botadinfdraémem JlAeevnisadin@rhasis h\wee ki t "
i nplies such a general terminvolving a gate-sided drive circuit and a
sour ce- sisdengtir i ve circuit. The source-sided drive circuit 93 is provided
with a shift register 93a, a latch (A 93b,

Also, in this example, all of the drive circuits are formed on the substrate.

Alrernatively, several pieces of ICs may be employed in a portion of the drive circuits,

15 The liquid crystal module manufactured in the above-described manner may be
employed as display units of various sorts of electronic appliances. When this liquid crystal
module is assembled, a back light 310 and a light conducting plate 311 are provided, which
is covered by a cover 312, an active marrix type liquid crystal display device indicated in Fig.
6 may be accomplished. It should also be noted that the cover 312 is adhered to the liquid

20 crystal module by employing adhesive agent and organic resin. Also, when the substrate is
adhered to the counter substrate, both the substrate and the counter substrate may be
surrounded by a frame, and a space between the substrate and this frame is filled with

organic resin so as to adhere this substrate to the frame.

{Embodiment 2]
25 The present invention is featured by that a source wiring line of a pixel portion is

formed by way of such a different step from that of a source wiring line of a drive circuit.
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a latch (B) 93c, a D/A converter 93d, and a buffer 93e. Also, the
gate-sided drive circuit 95 is provided with a shift register 95a, a | evel
shifter 95b, and a buffer 95c. Also, a level 15 shifter circuit may be
provi ded between the latch (B) 93c and the D/A converter 93d, if

necessary. Also, in this enbodinent, as represented in Fig. 10, a contact
portion is present betmeen the source-sided drive circuit 93 and the pixel

portion 9 ce wiring lines of the source-sided
drive ci rgﬂ t{ﬂ] “Q*HJOS*h“Q‘ ﬁr‘ ng?tﬁé"@;FOleh%[h‘é B(féi" wovibreY br capleinedrvigd i n
the differgpt. 3 n ce with the vention, the
source wr ?%L#Fgé?%ﬁ %t h(lta h?ﬁé?"' “5'?{3556??‘11 daf g "d érf“};l&é'g‘itaé)r‘fﬁésm {Hr¢the

di fferent I fir r t source WI | | nes, of e
sour ce- Si c‘i‘}e?lgg‘a?lﬁl\%be gél(ls’?gelﬁtP&‘(a 'g&rg' ()“B’h% re‘folpé“tcf%{j gc%(gé“rob‘é}” é?dﬁ i's

d Jar m leb T ITITYC [1LCS ) | >
carried oWtsyWytdgd; ‘%ﬁ@?ﬁ& é)tf Q) gﬂg t%’r\‘hfx'ls%g 0§ c?%v Ig:f ¢ |9'rs1[g(qeb‘ﬁB”f"§rol(ng‘é?§éd by

that of the gate el ectrode i's plate

a 25 nat gfddalofmami @Ha@csvaWciﬁ %?t' ?}T’:?tﬁ é%lfl'ﬁgl tof AR 0{41&' QIélL G 1%1?%9'3 plln)é é]

pl ati ng process operati on, urce wirin

portion atigeseemnes ednd Qnéagﬁlhlb‘ehhlﬁrto%:ﬁé’"ﬁlngﬂ ng a wiring line pattern in
such 47 a manner that all of these source Iines becone the sane potential,

and an el ect rhdéofkl 4165 be pOEddothat Fg. a0 R Abided cBhQ?&St%nolﬁ&%HacB'rQﬂuk% digiral
provi ded. Also, the ternminal portion are simlarly connected to each othe

be enpl oydrige. dnwhrslengaoﬁlmﬁitp&ili Block canttuatiot &hin9d Sod k- sRIEA S/ L Bcuif93,
pl ati ng process operation is provided. In Fig. 10, the electrodes used to

per f or m theixe! ploatiom§4paod esgopeledtiing arcaisehalatithid MeVhdadied thar an
Alternatively, while the source wiring lines are connected by the wiring

patt el@, eipeesionndoredraiinpliasndingednicnsdsemeiyvileingpracesdeaddde dikaicahat i ng
process operation by a single electrode within one tine. Also, a dotted
| i ne shovihsaurce=iged doveomsuii-t utes a cut-out |ine 97 of the substrate, and
i ndi cates such a place which is cut out after the plating process
oper ati on hasT hsesouprer fidedrdive ciauin93s pravidies! efithposhifi oryistdr Vana kitels (4) 93b,
plurali ty hplfﬁé and TFT el enents arefér ovided wthin these plural -
pi xel s. %a@/ff‘e@f}}’@ﬂﬁ‘ 8#d.gmd agbufier ée.ndioe theogatgaidedwirivi ngc it nes
whi ch are9 connecé%f ﬁ the gate-sjded drive circuits are provided in
paral | el DS BEERdest wh a shxft tegister 933, a level shifter 95b, and a buffer 95¢. Also, a level

15 shifter circuit may be provided between the latch (B) 93¢ and the D/A converter 93d, if

necessary.

Also, in this embodiment, as represented in Fig. 10, a contact portion is present
between the source-sided drive circuit 93 and the pixel portion 94. This is because the
source wiring lines of the source-sided drive circuit and the source line 91.of the pixel

20  portion are formed in the different processes. Inaccordance with the present invention, the
source wiring lines of the pixel portion is formed in accordance with the different process
from the process for the source wiring lines of the source-sided drive circuit in order that the
plating process operarion is carried out with respect to the wiring line using the same
material as that of the gate electrode, and then, this plated wiring line is covered by a.

25 material having a low resistance value.

Also, in order to perform the plating process operation, all of the source wiring lines

of the pixel portion are connected to each other by employing a wiring line pattern in such
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Al so, the termnal portion is preferably covered by a material having a | ow
resi stance value, while plating process operation is carried out with
respect to an electrode with enploynent 15 of the sane material as that of
the gate electrode. Alternatively, a gate-sided drive circuit may al so be
provi ded at the opposite side of the gate-sided drive circuit 95, while
sandw chi ng the pier portion 94. Also, in the case that the drive circuit

is driven anal0g jmenner nplin circuit y be provided instead
of the Ia‘té cl rcdl Iu Ggél“l“’t %LHS(UF %F%Lg%mb %ﬁ‘é&‘t[h‘émtﬁ?%ﬂ‘eﬁb@mdﬁe?ﬁ“‘2 may

he conbi " iment 1. I n the enbodi ment
such an e &/Hag AB ?]r'il&g a?cé’t\f OPERO '%Pf"tvhgdfggﬁﬁﬁo f‘i”Bh‘?P%““’é‘é‘l”eﬁ’t“t‘l\?}é}’

etched a t, N, Q .etching proces eration is carri ed
out . 25“?%“5%%@ R bl AR BrR " g%ﬁp f “‘bf%éﬁa‘"b%?‘{'ﬁ *ahumwflﬂfs

embodi ment ,Bing b den ?@h&ok g%f;\hg%ﬁgﬁ} glm Lot o1 ‘i"‘ (gulgh% é%%a Oré& é rtion

i's |nd|cated i nFiIgs. ~e Ie

that the ﬁ!ﬁ'ﬂlﬁtd{aﬁjcﬁﬁ' (ﬁ%rﬂﬁﬁc:ﬁ%%eﬁﬁ%&g}lﬁﬁo 4ef. A m'uf\ 10 w hafl th xnur g-)\dlénu s

not carried ou 1 1A a ectro 1 X€l

forms a ﬂlﬁé@'ar@'c%ﬁhéét@@ HOheCANTL Hﬁt&@l e 'cB 40P d&g ?Qtw&ﬁ@ Jetive fLim

In Fig. | |A a structure of the gate electrode is erent=fromoid egate

el ect 1 odgroessdd MEtHe Sla@hg blaged rﬂggﬁlzﬁﬁn:ty ajsmcﬁ@@l&%di Wighn gR["E‘Mfét | XRol pyers

707 and 708 own taper potlions. aresult, the first conductive Tayer 707

i s over | aioped lineshowhen FIRDIT donycifu@ia@ieoutithd & ﬁﬁﬂgm&f}hﬂgaﬁd‘ﬁdkﬂ&% L@SH ng
film It should be noted that the first conductive |layers 707 and

havi ng t helt@pehichpocti @nafieothgapendpioted: bpeflins thas BRE &b Me:d ayer 124a of
t he enbodinent 1. Note, 10 reference nuneral 701 indicates a source wring

| i ne; 10720, aAds, e piiel pogidn SeconMisoa phicglity bl gielsh@isT D ena iexapRbedddat
the resulting liquid crystal nodule is nade of a triple gate structure. In .

Fi g. 11Bwithie thése plurebpidelstAlse ih alyepix8Qgbriion 8¢r laappemirtdf gadeRaLR lides
regi ons 803 and 805, while sandwi ching an insulating film Al so, a first
conduct i which are connected to the gate-sided drive circuits are provided in parallel to each other.
Also, the terminal portion is preferably covered by a material having a low resistance value,
while plating process operation is carried out with respect to an electrode with employment
15 of the same material as that of the gate electrode.
Alternatively, a gate-sided drive circuit may also be provided at the opposite side of
the gete—sided drive circuit 95, while sandwiching the pixel portion 94.
Also, in the case that the drive circuit is driven in the analog manner, a sampling
circuit may be provided instead of the latch circuit.

20 It should also be noted that this embodiment 2 may be combined with the

embodiment 1.

{Embodiment 3}
In the embodiment 1, such an example is indicated. That is, the taper portion is
selectively etched away. In this embodiment 3, no etching process operation is carried out.
25 It should be understood that since only a pixel portion of this embodiment 3 is ditferent

from the embodiment 1, only such a pixel portion is indicated in Figs. [ LA-11B.
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| ayer 807 is overlapped with inpurity regions 806 and 808, while
sandwi ching an insulating 15 film and a first conductive |ayer 810 is
overl apped with inpurity regions 809 and 811, while sandw ching an
insulating film Note, reference nuneral 801 indicates a source wiring line
(by the planting process); 820, a gate wiring line. Since the triple gate
structure is enployed in this enbodinent 3, the OFF-current can be
reduced. Al soThsicatdidienyd difnoh LhepAahe: BLe6 088l S,Jade, nar row, - f.or
exanple, 1.5 20 Am the OFF-current hay b[e[q:l Sﬁ%‘%g&%ﬂéﬁﬁg%ﬁ?”‘P‘trmé‘be‘l’ﬁgg'al SO
above not 28 of ttaterhbbimeAb O dind® BArti3d WBY. 1RG4 N8Rl % LQIUAEH Wit .8l 1 per-oqt he
enbodi nent 1 or the enbodi nent 2.1 L[Enbodi rlﬁant AT{“%ﬁe ‘éﬁ%&}%@h{“ﬁqgﬁg\%)
such an efamplaeitdaicctivele JOObMErURRLTS b SYRShF&T SoM3sdid.Tilhe 25 _
transm ssion type liquid crystal display device is forned. This enbodi nent
4 indicates am Figxdipl e sofucaurt effl e tch@NelbytRRId isQUitsheR! YShathdhsplAY SN ce.
It shoul d he understood that since 49 only a pixel portion of this
enbodi frenttrutring o theemebudifieom t hel erbbdi H@(ﬁtﬂucli,vt:Qthfs $OTRAng 7081 K@l Rt T ON
is indicated in Fig. 12. As a substrate, a glass substrate, a quartz
subst r at epotimd. dspl mstli,ahs tibs toade tivayaype 70 2RV ashedRkER E}Qriﬁgruem, RINGE
this enbodi ment 4 corresponds to the reflection type |iquid crystal
di spl ay dekilcwndwiadreg the inoulspeciiia.c 1initation. For instance, a silicon
substrate, a netal substrate, or a stainless steel substrate where an
i nsul ating f it sreudhsrmsad shatathsuisacenduchive dofrn®y7 bad J0Bdrvatd Wl ¥aper
enpl oyed. Fi'%i 12 is sych an exanple that while a plating process operation
i s carri GGTHRS FOFresRERG r@atheeling chndumsivebpdi hadat ofl tso cabotlionobt Ai Nare,
sourc WI?I‘:FI ne?_‘gl i ne 1410 after a second 10 interlayer insulating filmis
formett, CHETTEERUMeRel lpudicaies ajsqurss pringbioe;biOcaphwywinigg inphot omask t o
forma cont agt hgle }gn'%:l then, the respective electrodes, a gate wring
line, and aﬁdﬁcﬁ( 8- 13 shovprpach ap gxapple thate resshmgdiovsl crstabmodide istuade i s
electrically connected to an i ity region 1405. As materials of these
el ectr odgg RIS BHREM & 02 Figod B disefirs? sopehicet 1ieaBe4 raovarlppserperithor
reflecti ﬂﬂpmrrgg%gg 8O%tzlln%%0g?\¥h1 eesa%H%c angda’n ins étt’ingetlilglhe/{ls& aftjirlstngonductive
layer 807 is overlapped with impurity regions 806 and 808, while sandwiching an insulating
15  film, and a first conductive layer 810 is overlapped with impurity regions 809 and 811, while
sandwiching an insulating film. Note, reference numeral 801 indicates a source wiring line
(by the planting process); 820, a gate wiring line.
Since the triple gate structure is employed in this embodiment 3, the OFF-current can
be reduced. Also, since the width of the gate electrode is made narrow, for example, 1.5
20 um, the OFF-current may be further reduced.
Itshould also above noted that this embodiment 3 may be freely combined with either

the embodiment 1 or the embodimen_t 2.

{Embodiment 4]
The embodiment 1 shows such an example thac the active matrix substrate used in the
25 transmission type liquid crystal display device is formed. This embodiment 4 indicates an

example of a reflection type liquid crystal display device. It should be understood that since
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15 mainly containing Al. (alumnunm), or Ag (silver) or a stacked layer film
of these materials nmay be used. In Fig. 12, the pixel TFT 1402 owns a
doubl e gate structure, and also has two sets of channel form ng regions.
These channel form ng regions are overlapped with each other, while

sandwi ching the gate el ectrodes 1403 and 1404, and the insulating film
Note, reference nuneral 1420 indicates a gate wiring line. 20 In

accor dancenn & hitne. ek tur structur of Fig. 12,

since the n\é‘{( xlgl ﬁ%ct r]g eshén rﬁ%j i\%f‘??'ht ]‘?ﬁlé‘s“’t}[éfﬁ “Frérfﬂ’f]‘at‘fttlﬁr’éd
at the samedligiBuiodistiQlitheq AWERE of photomasks requi red to manufacture the
active na{ﬁ;)fxpsuﬁ)ostlrbété ctgh dFB Ii‘zreduced to 5. [Enbodl ment 51 25 Figs.

13A-13C show afy £xatBhe, Af 120 ¢ urce wiring |i e i's
formed by a different step from tﬂg(% mggﬁ‘%raeéug DG éii ‘rlﬁé*gf’ P ‘M'SG“HE&‘“ ) be

represent %Hﬁﬂl@&damuﬁh@fﬁ%ﬁ stul?@kt ﬂfetn%oﬁm%gp‘g E&rmg k%.‘)-QO ﬁh %?ﬁ?lghpgy Ii_ude

portlon 911 is processed by a plating process o

i nsul ats ngryktal @bisptay d&ﬁd@%er@%dn@sﬁ‘amcaﬁ:&mgﬁ!)ﬁ 'F%f On%f gg { QitEg ultlvsrt]rtqur ItS@lyer

insulating film and thereafter term nal port processe

pl ating procsssbopge ajria@tinRssttdesunsal SVRGL bRMARBR
portion 900 is forned at thebbsar{?e usDtbept as t hat 8 % ‘Bé?tgh‘é ‘{mlag‘“é%ff

a drive cthecremftmqn,obetalmnga&lyéngtwé@e el ectrode 903 is forned at the sane
step as this electrode. First, only the source wiring |line 903 of the pixel

portion 911 Fig. $2liseatchvel ywm;ﬂeehae\dhilxyaq;mhrat pr@gu@r(@geﬁmqp%ﬁkuqnu in
Subsequently, an interlayer insulating filmis formed and a contact hole
i s for medaccordance Mith o rtdotinholtd sbas toobmath a ra: weink a0 1901 bier gkeehiode
901 of the termnal portion 900 is exposed. Next, only such an exposed
r egi oA of INfaTEayer Bsulasing Honisdbrratk themasubaine [Sﬂiﬁstﬂa&ﬂlbgﬁl@tdrl&d)b@@ﬁ@ﬁﬂﬂmby a
pl ati ng éﬁ_locess operation, so that a plated film904 is formned.
Ther eaf t diROtaRagk i QE‘PlE’(ﬁPf\mcﬁlh@bﬁ lahd ghen, ahe eespearivei eldongdks, ngarantting ldteai n
wiring lin areela‘ﬁrrred Subsequently, a structure shown in Fig. 13A may be
formed i PR et WOpree Sumededi h@gﬂmle!bgtroﬁt 14@6 erbodiadiniconid tdd
to an impurity region 1405. As materials of these electrodes and the pixel electrode 1406,
such materials having superior reflection characteristics may be employed, e.g., either a film
15  mainly containing Al. (aluminum), or Ag (silver) or a stacked layer film of these materials
may be used. In Fig. 12, the pixel TFT 1402 owns a double gate structure, and also has two
sets of channel forming regions. These channel forming regions are overlapped with each
other, while sandwiching the gate electrodes 1403 and 1404, and the insulating film. Note,
reference numeral 1420 indicates a gate wiring lirie. -
20 In accordance with the method for manufacturing the structure of Fig. 12, since the
pixel electrodes and the gate wiring lines can be manufactured at the same time, a total

number of photomasks required to manufacture the active matrix substrate could be

reduced to 5.

[Embodiment 5]
25 Figs. 13A-13C show an example of an embodiment 5 in which a source wiring line is

formed by a different step from thart of the embodiment 1.
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It should be noted that the activation of the inpurity el enments contai ned
in the sem conductor |ayer may be preferably carried out before the plated
film904 is forced. Note, reference nunmeral 920 indicates an FPC. Al so,
simlar to the enbodi nent 1, when the plating process operation is carried
out, 20 the wiring Iines and the el ectrodes, which will be plated, are
connect ed to each other errpl oying dumy patterns in such a manner that
the potenti al sgof | \Mr[n i ne el ectrodes are qual to
each ot her. Wien t#\]%ﬁb di: f"e s lﬁm@bt P‘%&aff%e Ny wiingplin n?%“ tripg!
el ectr odes; gt Qi) Sp separ at ed from each at her
Al ternati 33e(I vy, s]}%g}r ?&g?e?lcj perfﬁHI VD EPFE B “E))Pmi&é"” ‘f‘l’l‘é%‘é“r‘éjlﬂ’n‘ﬁym
tt th t
patterns. gk gam11§%oh&‘ét EQR §ﬁfrH&h1 d@f %X[%Etlt?iaf% %alﬂ H%“‘pflg ,r@gbﬂ{e‘%éﬁ?ﬁm .

operation is carried out ere

enbodi Mentee GRTLESHRINSITA e at wh a gate el ectrode 11002
is formed, ea sgu?ce W i naﬁﬂ{%ﬁg&%ﬁég}nﬁ? o% of rgmélt the 51 sane tine.

After an msulmtst na dddrmic apabk g, i e liectrode 11002 has
been formed, while the | npurity %tg%lﬁg @‘9‘1“85@8%” fop he flgsme”éfm‘v”é“p ds that

sem conduel argatayles sody &2 (ﬁ%tdrl&@t&(émt?ﬁhrbxﬂ) FRUAGE M. lg@gmhc @5% TS 09111% 8b

pi xel portion 11011 and an el ectrode 11001 5 of a term nal

are fornedlw@taﬂméletesaﬁeh{g elrerrofe.t PRst Byl kdcd i mﬂb,y EC _
phot ol i t hography step. This wiring Ii nL AN the el Bl one %ﬁ%g%efﬁp“?mn

metal mat @il &t seleaiehgp@ctovd besi ShaRE Brocatsushel AR, C@hﬂ):&éqﬁ&ﬁ}&‘; 28Sin & L3 J,
materials mainly containing alumnum silver, and copper) previ ous

descri bedinsslativg filteis fouredandiar dangadritoe & f&BQY. Wheh bigs pbx@kt R&Hetid %11@&011
is formed by enploying such a metal material having a |ow 10 resistance
val ue,}0eve ROtiiemot the doP01 lné thpi ceehirpbpoition 908 it egrRas eMext, Rl JudHizdh
crystal nodule can be sufficiently driven. Also, in order to reduce a
total nunbeosed regerkef therpdectanlerdd ofithe meniinalomsyn BEO fsoprvessay byvaylofnga
printing nethod. Next, while a plating process operation (electrolytic

pl ati ng n%‘Pﬁ’é%T)OPF%aU@&rfrqféaf optpteddilmAdiad fofiedn Therfafterenh oardoibh varisgtihace
of the source wiring line 11003 of the pixel port| on 15 11011, and also a
surface ot SQUES ¥iled Hng @nd pobraingy iringdinegreformedp Subsegnend 0 G0structure shown

in Fig. 13A may be formed in accordance with the succeeding steps of the embodiment
15 1.

It should be noted that the activation of the impurity elements contained in the
semiconductor layer may be preferably carried out before the plated film 904 is formed.
Note, reference numeral 920 indicates an FPC.

Also, similar to the embodiment 1, when the plating process operation is carried out,

20  the wiring lines and the electrodes, which will be plated, are connected to each other by
employing dummy patterns in such a manner that the potentials of these wiring lines, or the
electrodes are made equal to each other. When the substrate is cut out at the later step,
the mutual electrodes are cut out 5o as to be separated from each other. Alternatively, a
short-circuit ring may be formed by using these dummy patterns.

25 Fig. 13B indicates such an example that a plating process operation is carried out ar
a step different from the step Fig. 13A. This embodiment corresponds o such an example

that when a gate electrode 11002 is formed, a source wiring line 11003 is not formed at the
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Subsequently, 'such a structure shown in Fig. 13B may be fornmed in
accordance with the enbodinent 1 in the succeeding steps. Fig. 13C

i ndi cates such an exanple that a source wiring line is forned at a step
different fromthe step shown in Fig. 13A. Note, reference nuneral 11020
indicates an 20 FPC. In this enbodi nent, the source wiring line is forned
by executing a printing nmethod. A conductive |layer was fornmed in order to
i nprove poghtigpal precision of the source wiring line 11033 of the pixel
portion 11032. In this enbodi nent, conductive Iayers were formed at the

same steps as A ubhe. . . Wil et
el ectrode was nfg‘?szglo%ﬁlggﬁﬁytatﬁ]hgﬂ%ﬁﬁ[st u{) |)rtf“gcqﬁr’ltr%]]L 1H‘ ¢ "Frﬁﬁh‘r H?(}gﬂ‘éh\@h‘t“ was

act i vat ed forsed, RehiRCEHVALHRI RILGES nee anneal i ng
operation was carried “out  tinder T e§(}8§35 rt)(lf g@sgér} “vfn“’tth“‘mmmhé’tcf‘vreh"““ are

at nospher activdted, Bock QYbehcs WRRAEBS: t ITAS3 Jf ti%ﬂgcq ggrt{%neﬁbﬁ P48 9! 9%@ E" ’eq hL}%ﬂ

resi stance val ue due to oxidation of the conductive |ayers

a sour Ge ‘i targhithdlperids] FODomReiR .8 TPIHLL Y nc'fhe (mﬂhnflﬁbu%nﬁtfﬁ&do u?rumf t°
enbed a space between the conductive |layers. Also, since

layer is hohoedithbgaghy ftep.s QUiL@irtgTlindnld the eldckrobs qa%gu@b?q bRy %rgn]élhe
line 5 di sconnection which nmay occur in the printing nmethod (screen

printing hetingd) low Subaesuentiuy , (rauetiyaksdwiies uhaab RO nfligly cjc%@nﬂmé be
formed in accordance with the succeeding steps of the enbodi ment 1. te,

in Fig. 1d@minemesibecenduoepa). Alpafioushydlesatled, antathrismalke m&ﬁ&m 111)1)@31

a drive circuit portion; and 11034, an FPC. A screen printing net hod i s
carried ot thespirell paswien Kl6H Liin&trandehy whplogirg qukAteemban ingeridlDh@An@®pdBivhg
of a d&flrable pattern is used as a mask, either paste (dilution f1 uid)

mi xed [ tigsisipeavalysr evast wher A amia aftebe pixed portion s ifoeased, fliobytiierapsni ng
on a substrate correspondi to a nenber to be printed. Thereafter, the
resul ti ng‘ngg‘l%tcﬁlatk@ S l%%&rﬁﬁwe‘? Fhkodpedderste reate a ol mimbed wfnmsdtavulmg a
desirabl e Battern iis formed, Since such a screen Erlntlng method is

rel ativel fW’E’Sgtlméﬁ’élaYn%eyf%@ﬂégbwaéd’ f e printingmepshead.ea, this screen

printing net ti@d mayu 15 suitable for the present invention.
ext, while a plating process operation (electrolytic plating method) is carried out, a

metal film is formed on both a surface of the source wiring line 11003 of the pixel portion
15 11011, and also a surface of the electrode 11001 of the terminal portion 11000.
Subsequently, such a structure shown in Fig. 13B may be formed in accordance with the
embodiment 1 in the succeeding steps.
Fig. 13C indicates such an example that a source wiring line is formed at a step
different from the step shown in Fig. 13A. Note, reference numeral 11020 indicates an
20 FPC.
In this embodiment, the source wiring line is formed by executing a printing method.
A conductive layer was formed in order to improve positional precision of the source wiring
line 11033 of the pixel portion 11032.
In this embodiment, conductive layers were formed at the same steps as those of the
25  gate electrode. Next, while the gate electrode was not covered by the insulating film, the
impurity element was activated. As the activation process, for instant, since thermal

annealing operation was carried out under reduced pressure within inactive atmosphere, it
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Al ternatively, instead of the screen printing nethod, a |etterpress
(relief) printing nethod using a rotary drum an intaglio printing nethod,
and various sorts of offset printing nethod nay be applied to the present
invention. The source wiring |ine of the pixel portion nmay be fornmed by
executing the above- 20 expl ained various nethods. It should al so be noted
that the present enbodinent 5 may be freely conbined with any one of the

above-descri nts 1.to 4 Enb d| nt 6] In the enbodi nent 1,
Ther e 1o R A B W S b e T thlwt»d % gl do oxmnn o

structur resent ent| on i S. not this TFT
structur Sthe"@%‘?fﬁlhﬂwe tlﬂ%“’p S f’f‘l“‘ﬁ‘g PR ‘E‘é?t*’e!? \héh HH‘Lgx fnpngleg?
pl Xel TF?:E% r Ogﬁ; )GQn nﬂ_(?t[(t, QE[P[\QL%HI .bp'\CL%LS\.\F’CrLlfllCt uré{e)n\gl(_él\lf %\Ig.ﬁ_e lg(:)] SggtL I’gh{_

gate ele and a source wtling

substrat econ@ugt%é3 ld 1SH| t%hhﬁ(g ald ﬂ'r?htsao[u%r TBfing Nt jc ? rﬁ(&%ﬁotgduv%tif b lll mis

formed in such nner i's sem conduct or’ rsooverd appe th

the gage di%c%%hf:@cﬂﬁl 1eifieh Whky Q)ccé' sandu ;ﬁh#tﬂ'% H08hERT €05 Lﬂrﬁ{tlrpvg n{e'd%\(m).

Next, an insulating layer is selectively tormed on such a ‘portion ©
seni condgibes qUMRLIG hs e BRSdchIcHl @ Shéwh fh@melm(f:%m Ekgfom%@ﬂac@cﬂgaﬁ&%nh e

dopi ng operat| on is carried out. Subsequently, after an activation process

oper at i OBuéGeed@ ftbeoPte cRBbintdAR 1SeMNEONRUELON 361 kafARd tNan&al € 1030
insulating filmare selectively renoved. At this time, the insulati ng film

whi ch cowedisatehe re@ingieportivhnDl 031 nediise Eiedtm@vestidl; Q1 /80340 .FPOse the
surface of this source wiring line. Next, the surface of the source wring

line is proceésseerbyritire andﬁﬂngcznhe@eaSasdpE(b\a:t ifemninsi@acd, Ratilesuplareh:80uF ce
wiring line 1501 having a | ow resistance value is forned. Next, an

i nt erl0ayen opasingal i kgsifablapdterh druved as anpik eithet poty @ﬂbm}bﬁ(}mdb&demdfmdl{r Ois
formed, and then, a contact hole is fornmed. Next, an electrode is forned
whi ch comeselpartidss &A&Aécmkmmleglf@mdoﬁfrcmdiqmpeehnrﬂ' il $682ateaotiepsolirg e
wiring line 1501; a gate wiring line 1520 connected to the gate el ectrode

i s formetP 2 mesnhenoe heprietedc Thottaftes thoreswdngbidskrate is thermally sintered, so that

a wiring line having a desirable pattern is formed. Since such a screen printing method is
relatively low cost and may be applied to a large area, this screen printing method may be
15 suitable for the present invention.

Alternatively, instead of the screen printing method, a letterpress (relief) printing
method using a rotary drum, an intaglio printing method, and various sorts of offset printing
method may be applied to the present invention.

The source wiring line of the pixel portion may be formed by executing the above-

20 explained various methods.
It should also be noted that the present embodiment 5 may be freely combined wich

any one of the above-described embodiments | to 4.

[Embodiment 6]
In the embodiment 1, there is shown such an example of the TFT having the top garte
15 structure. However, the present invention is not limited to this TFT structure. In this

embodiment, Fig. 14 indicates such an example of a pixel TFT 1502 having a bottom gate
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connects the drain region of the pixel TFT 1502 to the pixel electrode
1504. It should also be noted that the present enbodinent 6 nay be freely
conbined with any one of the above-described enbodinents 1 to 5. 20

[ Enbodi nent 71 Fig. 15 indicates such an exanple that a source wiring line
is formed at a step different fromthe step shown in the enbodi nent 1.
Fig. 15 is such an exanple that after an interlayer insulating film has
been for mg@uc@re.pi Xel el ectrode 1600 made of 1 TOis formed on the
interlayer insulating film and then, a 25 source wiring line 1601 is

formed. In thFﬁsr,ehmddcﬁﬁ!atga.ttmmé[ﬁ%kﬁggpé%a%esomcrci“csanl, e SR

way of the screen 54 prirnting nme a connection el ectfode

provi ded whirlsdrais 2670¢ PEERLBL fidks id Br &GP NRES hi.S. ML E Line, 1601
to a source region of a pixel TFT 1602, A@'stf’:?Eghﬁgﬁﬁﬁ{[ﬁﬁgmné’tfﬁ%&u? g ‘é’grﬁri ed

out as f oh howsier kledr dhnsdanemduehicl igmas BUal a\Hingh A ORRD -hile
desirable pattern is used as a nask, %ithefppgastle EldLirTlFI(fi %Elr?%?%??%h;(léd

with 5 nendvigdng itel@s iadgdadid filnCNGtrCan inQ¥ladifklal& if QIFedell FAM NG QPENI NY
on a substrate corresponding to a nenbe -w be printed. Thereafter, the
resul ti nga pet®nratle: jemitdreturedd Ym, shithebagituae alchatnd fvnlihd&oldend AN @
desirable pattern is fornmed. Since such a screen printing nethod is

rel ati velydoging opstatisnds nayied@uapHubedjienda dfar ga aariesiod BioSes GpRBhion is
printing method may be suitable for the present invention. 10

Al t er nat iGeatigd ounsbeshdthef santicomsbeesnfilpr iantli thg greé hediating lnt eE@seBstvely
(relief) printin nmet hod using a rotary drum an intaglio printing nethod,
and vari GE&0xed.t g‘féhlséifnf% e msulating §lm metidhodbvessythb somp il tioe shempresent
invention. In this enbodinent, while the source wiring line 1601 was nade
of coi)(bers? 3p R $rROR thecwiiaee of bis seliwe twitueling e an the suefagaorhwisoumg whiine
1621 ver e faornmed by .such a triple-layer 15 stacked layer of Ti/A/Ti. It
shoul d al'S5 'HBIGsEd ke Plaingpiresesn pPeirton werhat Tudkeyshact ety limohBdhed

wth an¥l one Olf t he above-descri bed enbodi nents | to 4.
aving a low resistance value is formed.

Next, an interlayer insulating film is formed, a pixel electrode 1504 made of ITO is

formed, and then, a contact hole is formed. Next, an electrode is formed which connects

15  the source region of the pixel TFT 1502 to the source wiring line 1501; a gate wiring line

1520 connected to the gate electrode is formed; and another electrode is formed which
connects the drain region of the pixel TFT 1502 to the pixel electrode 1504.

It should also be noted that the present embodiment 6 may be freely combined with

any one of the above-described embodiments 1 to 5.

20 [Embodiment 7}
Fig. 15 indicates such an example that a source wiring line is formed at a step different
from the step shown in the embodiment 1.
Fig. 15 is such an example that after an interfayer insulating film has been formed, a
pixel electrode 1600 made of ITO is formed on the interlayer insulating film, and then, a
25  source wiring line 1601 is formed.

[n this embodiment, while the source wiring line 1601 is formed by way of the screen
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[ Enbodi nent 81 Fig. 17 represents an exanple of an upper view of a pixel .in
the case that a liquid 20 crystal nodule is constructed of a triple gate
structure in this enbodinment 8. In Fig. 17, reference nuneral 1201

i ndi cates a sem conductor |ayer, reference nuneral 1202 shows a gate

el ectrode, reference nuneral 1203 represents a capacitive el ectrode,

ref erence nuneral 1204 shows a saurce wiring line, and reference nuneral

1205 denot o i I Jine. . Alsq, ,reterence, n ral. 1206 indi cates a
capacitivéﬁzi?%ng@F?ﬁEZf%é é%%ﬂ%ékﬁbua?&gﬁgﬂsE?UThéhgﬁgﬁaﬁf%WQEYg?ﬁbﬂﬁ6?
connecti ng ; LaF, 1 e_source - Wi.ri [ reference
nuneral 1209 ?%tzti%?asﬁgs gﬁ%}q?ékggﬁg%?% glfm%rr]e “?'ne‘f*ear%ﬁ‘tlglglﬁtr]r\gﬁ%rl 1208 55

shows an el ecty Qg &ﬁnt@r&%@ﬂﬂdg%ci{ﬂgﬁéﬁ%ﬁgn hE& tf(())rrin!atg‘xgcrz Ot 8%%1&%{1&3(1%'1:19

el ectrode. In this enbodinent, t gate electro

capaci ti vanejpeaideqde dtabdle Alrgh Y STERLRR am, ) psul atin
film which cgsers the sem %‘gﬁg‘df:‘%o‘ﬁ@ﬁésgFﬁf‘ggfﬁ‘@%ﬁé L{(’)@[Pgté?l i inr]ilgf;‘“ti i“r'nlg‘
1204 i $ f afdteldpadiclde(/sank], steRwc.Plordinkf " f LPese | egt rodes.
I'n this enbodi ment, g(fter an i rrrt)ct:J?iOtry e!lgrr{gﬂ{qe(ﬁg@gﬁé%n "?gﬁ‘Z‘a ‘?r_(l)%t ?e}gbb{rgu
sem conductutsronif atnen e AddRGTRY! IHYRLATEM: RASRESILACH KThEhall e
wiring line was formed on the gate insulating filmat a different step,

and a sur$iaveed,verthaf aivaripg diae $sethebydesaablealhatReh RIREARSS SRRALERY SQ..4S tO
| ower a resistance value of this wiring line. Also, in this enbodinent,

the gate piiedng oeehatof attvedy Iﬁapaaiahu\nem&iea?plﬁ@n@ 21206 nreh "Bl R RERF1 1207
10 and 1208 on the interlayer insulating filmwhich covers the gate ”

el ect r odemgfeg] menbe switabdeforwhe pregeddineerk?®d, and the capacitive wiring
line 1203 are formed at the sanme step. Also, the electrode 1208 is

provi d8d in 9ﬁkﬁH@ﬁWdMnéﬁﬂﬁﬁaﬁthhbseem@dhnngauiﬁﬁﬁzi&uﬁﬁd&&iﬁe@ﬁhbﬁﬁﬁngMﬁth
a portion of the pixel electrode 1209 and is overlapped with this portion.
The pi x el Meoddisinggaomppdrung apdtagls prRntnanshademd woodsigtriswd offide prinkingh i s
fornmed on the .interlayer 15 insulating film Al so, as shown in Fig. 17, as
vi eved frIBﬁHhPﬁén%%f‘e?PigﬁiﬂftaéE PREPRATGRYRIEION ve wiring |ine 1206 is arranged
bet ween t he 3I e Iroci% 1208 agﬂ the el ectrode 1207. The gate el ectrode 1202
i s over | apped™ W FTREIREH: Whie the wirseayisng lipg 1681 wah rade obesppecdmeh thii |

sandw chin er ebet we e e insulating fil nd thus, constitutes a
BEnbAE QectrocFenléZq and %It‘ne gate wiring finegl 21 wrgre ormed by such a triple-layer
15 stacked layer of Ti/Al/Ti.

It should also be noted that the present embodiment 7 may be freely combined with

any one of the above-described embodiments 1 to 4.

[Embodiment 8}

Fig. 17 represents an example of an upper view of a pixel in the case that a liquid

20 crystal module is constructed of a triple gate structure in this embodiment 8.
InFig. 17, reference numeral 1201 indicates a semiconductor layer, reference numeral
1202 shows a gate electrode, reference numeral 1203 represents 3 capacitive electrode,
reference numeral 1204 shows a source wiring line, and reference numeral 1205 denotes a
gate wiring line. Also, reference numeral 1206 indicates a capacitive witing line, reference
25 numeral 1207 shows an clectrode for connecting the semiconductor layer to the source

wiring line, reference numeral 1209 indicates a pixel electrode, and reference numeral 1208
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triple gate structure. Since a sectional view of a portion near the gate
electrode is 20 substantially identical to that of Fig. 11B, an

expl anation thereof is omtted. Fig. 11 B is such an exanple that the
capacitor of the pixel portion is formed in the sem conductor |ayer which
is different fromthe pixel TFT. In Fig. 17, a capacitor is fornmed by a
portion of the sem conductor |ayer of the pixel TFT. To secure the

capaci tor p, i ; th[en(rl sul atin fllmrra thin up to
apBrOX|na?(%n9§b£ hﬁg@BE§C8§ Ry %gbdfﬂgﬂ?g“§WH8§I PPbFé‘@%@ ‘sfructure
is enployed, Eh&mq:r!: b&d{ﬁﬁ, Ptho'E’Wm '1?(1, Lleg[ gdnlp%c@l ano{]_th?cg[]%e(ftﬁ'vget(ljv;mq-_eg% r]r“bé: he

gate el ectrode 1202 € narrow,

may be fugt-h@r Sh [ oted that t he .present
enbodi ment g%&g$§QE@ﬁ€ggﬁyb%% ﬁ\ﬁggQUﬁ{ﬁQﬁgﬁ“ﬁbnécnvrTﬁ“‘%BB@E“@@%EH?Héd

enbodi mrent 7 il TRe & t es suc
exanpl e t hat PPTA ?%rl(:ﬁrqglﬁg%glﬁés]éy %3}% Ldagp%%nea WY Olr glfg‘ TROA! Oatléla‘tbhe

t her mak peﬂ@&e@@dsngh@rtﬁrsa&ﬂn%dm{bn&h%&@&%@;’éﬁb Hlenldd§ lli"he&[@ll ?‘f’n‘?‘f €3 Sthe

operation ' PPTA" inplies such a thernal cessing operation
heating ayelicotiuceod h@hhng QW Lkl hﬁ;b&gz?@leh@ﬂphas%Eﬁ‘hcclﬂ%'t&P'?hé @{mw ling pas

hi gh-pressure nercury |anp, high-pressure sodiumlanp, Xxenon

and a codbimed oycheghy ingilswn fdbi N GESleANitep Nrld LIEACce BRIEMT f%cg:%@cl b
krypton, xenonetc.) into a processing chanber 10 - are repeatedly carrYed

out pl ur & plaiingprocEh@peigitin semb sslooRr § FaBule Uilge bt ghs wiRHHIGR. PEEo, lin cfik M
is equal to 1 through 60 seconds, preferably, 0.1 through 20 seconds. The
light sogrdwdimenadhagas cldogtutie A0 athe chpastivekher didghi08 OgHeedfodeyn@r  ON
in an intermttent manner by a power supply thereof and a control circuit
in sukh anddaR8entthaintetieyeh olsdlangetilmme:hper dovers the gibelsemiie 0POUEhOsorEd M
becones 0.5 tpo 5 seconds. 15 Wiile the actual heating tinme is shortened by
PPTA, siﬂﬁ@ngf@%ﬂ‘%hﬂ@ﬁth%ﬁgébéwtNv@myhnqﬂﬁﬂémhdbnbydnhémsemkempduﬁhﬂthd|Irn
is irradiated fqormthe |light source provided on one surface side, or the
light sof E‘"@d%rla&f dreRFoyieH g uglup regnmes tlars ghisiicoyrohnd 2681 wedeimtontati | m

is selectiyel heat e tenperature increasing speed of 100 to 200 C/ second
Wi t hout with a \éoruon otdthg_ pixe el electrode 1209 and is ovgriap%ed with this portion. The pixel )

electrode 1209 is made of a transparent conductive film which is formed on the interlayer
15 insulating film. Also, as shown in Fig. 17, as viewed from the upper surface, the capacitive
wiring line 1206 is arranged between the electrode 1208 and the electrode 1207.

The gate electrode 1202 is overlapped with the semiconductor layer 1201 at three
positions, while sandwiching therebetween the gate insulating film, and thus, constitutes a
triple gate structure. Since a sectional view of a portion near the gate electrode is

20 substandially identical to thar of Fig. 11B, an explanation thereof is omitted.

Fig. 11B is such an example that the capacitor of the pixel portion is formed in the
semiconductor layer which is different from the pixel TFT. In Fig. 17, a capacitor is formed
by a portion of the semiconductor layer of the pixel TFT. To secure the capacitor, the
thickness of the insulating film may be made thin up to approximately 80 nm.

25 In this embodiment, since the triple gate structure is emploved, the OFF current may
be reduced. Also, since the width of the gate electrode 1202 is made narrow, for example,

1.5 um, the OFF-current may be further reduced.
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heating the substrate itself to higher tenperatures. Also, in order to
suppress the 20 tenperature increase of the substrate, this substrate is
cooled fromthe peripheral portion thereof by enploying the cool ant
(tenperature decreasing speed of 50 to 150 C/ second). The foll ow ng
exanple is indicated in which one heating process operation anong the
heati ng process operations executed in Enbodinent 1 is used in activation.
25 I n the acti¢Bbi] gTo! LD ELLg, . the,activation process.
operation is carriggmﬂggﬁﬁﬁéjggggﬁtba? %ﬁgp%ﬁhﬁ§?%%”ﬁ%ﬁ% %ﬁRVé pgd with

enpl oyed &% dnd 6GAL 50U GexcriBU SANbIGN Fro 57 Trradiated from one surface
side, or both surface sides of the substrate. At this tinme, a flow rate of

"He" is increased/ decreased in synchronismwth turning OV OFF of the
tungsten halogen lanp so as to selectively heat the sem conductor film
The i npurfBmbceliasrn®] may be activated by this PPTA, and al so, the netal
element 5 which is enployed to crystalize and is contained in the

seni conduct orTHiaymbodinyerhe) irghtdiey duel-A1 eeassiednhs pPrrishepichamel. 00 M.n9
region into the inpurity region. It should he noted that It not onﬁy

phosphor usnndalinghissmpdoayddasuhé tyerelabprrbsseanalteief inaBPlyivddithe P type
are added into the inpurity region, then a nore effective effect may he
achi eved. As Thg thesultprosus bpaasoe PR A" adplicd gubion eher@ap phh@s@e 6ldhfgh t he
p type may he preferably added 10 after the first doping step. -
Al t er nat ithal] § hegging eyalt &y RPiightmouces fiahggeaanipe mditsl et lOnmPU Glh-BreRiBSSUr €
reduction condition |ower than, or equal to 13.3 Pa, it is possible to '
prevent mszekiy r lampe dig-pesssutatsodivia faing.ontam faatp @rc.),| dndshatdotingl Selebiey
noted that the present enbodinment 9 may be freely conbined with any one of
the abovEreiHaing snolpns fmigeesmhelium, argon krygopaebodicmenintdprocesstrichamber
enbodinent , hod of, simyltaneously manufacturing a pixel portion (n-

A : Wb oEIE o e

chani gl aﬁg-lrfg%%g-& ﬁgﬁ}gw(daqpt UE}_‘?PC : lfghéﬁﬂlﬁﬁs@ﬁ.gﬁne|()f ﬁm-‘:r)ighwuium s |
Phe. pi el 15hes bifbheh EliBonduperrabl: dilihravehdbserirsd The Hhy shewence
to Fi gSA' injaﬁét&f)lig%l%'plurai times. The light source is turned ON in an intermittent manner by
- apower supply thereof and a control circuit in such a manner that the holding time period
_ of the semiconductor film becomes 0.5 to 5 seconds.
15 While the actual heating time is shortened by PPTA, since light which is selectively
absorbed by the semiconductor film is irradiated form the light source provided on one
- surface side, or the light sources provided on both surface sides, only the semiconductor film
is selectively heated (temperature increasing speed of 100 to 200 °C/second) withourt
heating the substrate itself to higher temperatures. Also, in order to suppress the
20  temperature increase of the substrate, this substrate is cooled from the peripheral portion
thereof by employing the coolant (temperature decreasing speed of 50 to 150
°C/second). |
The following example is indicated in which one heating process operation among the
heating process operations executed in Embodiment 1 is used in activation.

25 In the activation process shown in Fig. 2D, the activation process operation is carried

out by PPTA. While a tungsten halogen lamp is employed as a light source, pulse lighi is
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20 In this enbodi nent, a substrate 1000 is used, which is nade of barium
borosilicate glass such as #7059 gl ass and #1737 gl ass produced by Corning
Corp. or alum noborosilicate glass. As the substrate 1000, any substrate
can be used as long as it has transparency. A quartz substrate may be
used. A plastic substrate having heat resistance enduring a treatnent
tenperature of this enbodi ment al so may be used. 25 Then, an underlying

film 1001 caor j l,at i fil h il ide fi
i1 con nrEPTRa RO SRl I R Ber i 307 it o et om LSy
b mserPar BB e Tt RS B g S PR PR RS 2
| am nat i t LOsHhat i fil ' he ab [ | ati fil
| am nat | O Sfert R0 IO SLARALLOG L LLTEELDG e above, neulating f11m
Chrorerably, B FYTARUAIR L MR A NEPEER Ry 0 R s

. 010 PAAAGE PSP AG
eact|ye aeh i RoldlbfP IR und 8 REAROH 08 SORIbhE L 1Ll a0y

(conposition ratio: Si = % 0 = 27 \ _
t hi cknesgeabribf paedssedifRmegh ch-Eh_ﬁF‘l’ foRin® r&BGO Mo MY &I Ry H:I’g&nfl)g{i'ﬁ’éfﬂ%l B(LSB“ ‘o

1001, a silicon oxide nitride film100fb s fornmed to a’'t ness o

200 nm ( pioeddtta ifnock@dy ngﬂospll@ﬁlsﬂmta@% N APRicEMPmHs CASHR HA ngﬁq%gfgs

reactive gas. In this enbodinent, a silicon 10 oxide nitride

(conposi tymnarcatlided irS the 3Rfari rézid Yheh mofdeff@n el 2%y bhaMing B As
t hi ckness of 100 nmis forned. Then, sem conductor |ayers 1002 to 1005 are

formed on resudt, sndea bigp ifg dcdirg boftwe cagmie sfaddingtrhé plrgsansy BOSR - eh1 0% Ar e
formed by form ng a sem conductor filmhaving an anorphous structure by a
k nowrl One efvenichedsidopingyep. LAAGMDatipd g srtalcCNOPPAA proeessinkehambbr i€ @RduGHdiNg a
known crystallization precessing (laser crystallization, thermal

cryst al | hzaesseie, redoetiot epnditiondyserathanzat eqral usiligh Baciatapyssiblesuchreasnt
nickel) to obtain a crystalline sem conductor film and patterning the
filmintBCUTEESEY eloxidatian arkheorseminagioduct or | ayers 1002 to 1005 are
formed to a jhjck e?s of 25 to 80 nm (preferably, 30 to 60 nm. There is
no particul & _SLPHIHta soclpanared ghattihe prasent esbddamennh® momybstfeadelyi gpanbined with
sem conductor fjilm ver %0 it is preferable to formsilicon or a

Ho
si |'i con Y&t MRPIIRCAPPBS desasibed pmbedimsaitntie 8- an

15 [Embodiment 10]
In this embodiment, a method of simultaneously manufacturing a pixel portion (n-
channel TFT) and TFTs (an EEMOS circuit from n-channel TFT), which is providing a
NMOS circuit of a drive circuit provided on the periphery of the pixel portion, on the same
substrate will be described with reference to Figs. 18A to 22.

20 In’this embodiment, a substrate 1000 is used, which is made of barium borosilicate
glass such as #7059 glass and #1737 glass produced by Corning Corp. or
aluminoborosilicate glass. As the substrate 1000, any substrate can be used as long as it has
transparency. A quartz substrate may be used. A plastic substrate having heat resistance
enduring a treatment temperature of this embodiment also may be used.

25 Then, an underlying film 1001 composed of an insulating film such as a silicon oxide

film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrace 1000. In
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anorphous silicon filmof 55 nmis forned by plasma CVD, and thereafter, a
solution containing nickel is held on the anorphous silicon film The

anor phous silicon filmis dehydrogenated (at 500C, for one hour), and then
subjected to thermal crystallization (at 550C, for 4 hours). Furthernore,

| aser annealing is conducted for the purpose of inproving 25
crystallization, mhereby a crystalline silicon filmis forned. The

o T AR O B B R B e

formthe seniconduct:

Se"‘CO”dQSﬁﬁiih&%ﬁi ﬁHQ%nEPb%QR%H%{%f EQEquQPRwPHUnHa§H$ybgwq%ﬁéﬁpﬁt

i npurity ‘el'enent's (boron or appr opri

as to WQH&%&HW o FRLALS 3(15&{‘ NERIEN oL YRR AR ﬂﬁpﬁﬁﬁmsi(ﬂﬂ LB S"m% axides

Furthernmore, in° t e case ol nmanu acturl g a crystalli'ne sem cond

by laser nigifd fst i’d)(bfaz@tférﬂﬂtd t@) aptlfll &%e%s(ﬁd io! tég'o@rhnﬁ &t% bl ?% Eont]{%'ﬁm hght

em ssi on type excl ner | aser, | aser an ase can used.

When usi NiadheSwD, %&%@51H4, m; atlld Eﬂ'@ a@f@aﬁx@éj%fsr Q{Tﬂhlﬁnllmlu‘?l? gkt QLigam
be condensed into a |rne shape by an optical” systemand allowed to radl ate

to a sembeMEUGILOTI001d Ponfpoyisbalrhiid:asi € mendi £ Nr-e 7apPreAr HatLel ;)
sel ected by the operator. However, when using an exciner 'aser, a pul se

osci | | at ilaridg edudaeys bB5Geh it Q)dﬁ%dlmﬁ &3z scadsd &yé;a(afefnd@ﬂgzl&]gmlﬂel@@llty is
set to be 100 to 400 mi/cm (typically 200 to 300 mi/cm’ ). I'n the case of
usi ng a pilicea catlziditradd film M0AGh lisfeaned idwertidarntbiiano@od ent feefenibly, 1y wbe
used, a pulse oscillation frequency may be set to be | to 10 kHz, and a

| aser endbQym)denbistya GHID, being 81H famdide,(380rebainGQRs.ntd thislen(liovpr e, h yilic@b0 to
500 ml/cm'). Laser light condensed in a line shape with a width of 100 to
1000 ¥ eesidg. nicrdilm) 10HY (bempagiiian edict i evii%t Oe= 6804, N =sT#f ackHoE 20)
substrate, and a |line-shaped |aser |light overlap ratio at this tinme may be
set to bbagg t&)thgfé@(ﬁsswﬂé)ﬂmmu&fnmmhe state of laser radiation is shown
briefly in Fa%é 25. The_ | aser q emtted fromthe laser |ight source
6101 i s radi dbes, &emlaom@cg@r lgmrgtB@Zéo6@@%awfomed@pttbeamdeéy@géﬁmesfﬂze and
the mrror 6103. arrqQw. on_the | arge ubfstrate shows scanni.ng 20

di r ect i offTBICOR 'éctpa grs|1Pghto 1 @%aremogﬁwmeﬁgc%%m ’&qﬂé‘ﬂﬁaté‘t?é’rn to

formsix substrates
amorphous structure by a known method (sputtering, LPCVD, plasma CVD, or the like),

15 conducting a known crystallization precessing (laser crystallization, thermal crystallization,
or thermal crystallization using a catalyst such as nickel) to obrain a crystalline
semiconductor film, and patterning the film into a desired shape. The semiconductor layers
1002 to 1005 are formed to a thickness of 25 to 80 nm (preferably, 30 to 60 nm). There is
no particular limit regarding the material for the crystalline semiconductor film. However,

20 it is preferable to form silicon or a silicon germanium alloy. In this embodiment, an
amorphous silicont fitm of 55 nm is formed by plasma CVD, and thereafter, a solution
containing nickel is heldr on the amorphous silicon film. The amorphous silicon film is
dehydrogenated (at 500°C, for one hour), and then subjected to thermal crystallization (at
550°C, for 4 hours). Furthermore, laser annealing is conducted for the purpose of improving

15  crystallization, whereby a crystalline silicon film is formed. The crystalline silicon film is
subjected to patterning by photolithography to form the semiconductor layers 1002 to

1005.
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sized 12.1 inches fromthe |arge substrate 6105 sized 650 x 550 nm Then, a
gate insulating film 1006 is forned so as to cover the semi conductor |ayers
1002 to 1005. The gate insulating film 1006 is fornmed of an insulating film
containing silicon so as to have a thickness of 40 to 150 nm by plasnma CVD
or sputtering. In this 25 enbodinent, a silicon oxide nitride film
(composition ratio: SIi = 32% 0 =59% N=7% and H=2% is fornmed to a

t hi ck f CVD. dl t A N s t i 1l ati
s ot 10T, BERTR XRoo MG B RrseRo? DS Rl s el &1 Aol o
| ayer or bee S h4GE e“qf)'ns, ati fi.lms contajnin gqther
Si I>/| con. tT%nz,wgﬁsﬁtsﬁg%ﬁﬁﬂﬁ% Liélr{;gcti@&,r "t ﬂljb%bf% L%%'h)g‘gﬂi’ Iﬂg/él’ﬁrf’PFh“ILb‘(fl'i"&g““t‘“a
R o e R L A

100 to 400 nm are | amna ,,are’rnsula

enbodi ment, theHdrst i M Eelaly f.a. TaN 5 fil-mm hauing a
t hi ckness of 30 nm gnedqﬁﬁlgéjg%g\éﬁgtdggga uct |é\.?aeE&lgﬁgH%%fdg?]ﬁ&mngg'gméfhh&m\)\/i’ffl?‘“l m
havi ng a drjtisikngssm, Af pudstOostNiAbe damnalfthuble [i@?cr‘:mi-mgn;[ﬂ:%\cl (I\!cgrmﬁle I?n‘cfrog med

by sputtering using Ta as a target In an at nmospher e con ni'ng nitroyen.
The Wi IYAGHadeonngd YO, BRUIchRbE AGedISKRBn WiRS (st Pars&%,tlasa?'n@w\g/ {xétéemfﬁ)%‘
de § B) " 'n any

al so be forned by thermal CVD usi ng tungsten hexafl uori

case, it ailssereqeillied niay beommideasdienish AREChdge I Afpd@l W3k il BB W I ih m as
a gate electrode, and it is desirable that a resistance ratio of the Wfilm

is 20 pugdinerohesmicohdactoeflnst @Rseallizatib@coiditibes MV hppropaarihslel QUeK g6 by
enl arging crystal grains thereof. However, in the case where there'are a
nunber obperapen illywetenehts using hn ascinex gern aipalst becilMdon fRqeiys iakt Lzt i on
is inhibited, and the resistance of the Wfilmis increased. Therefore, in
t hi s I@nbéQildsrand 2 ksemenérgmdessifyorssed tdpe 990t toef00ng) dsi* ngyplealli W0- pUSAE y W
(purity: 99.9999% or 99.99% as a target so that no inpurity may be all owed
to ent er MM he Imrhe tase fof osina aveaerosplasen UG hger, be: fdcbmi harmaiic ehereof
whereby a resistance ratio of 9 to 20 jzDcm can be achieved. In this
enbodi neRRY beneed: igrrulsecaspidigsion fisapenanmaoraset © brabieo 60 kFeNanda thséhanesgcond
conducti%(e film 1807b is, made o ver, the gresent i nvention is not

f W However, €
i mited CHSFEBAY DosctEs: e dH2 19 PPAe ey treviealhdal 6o S8R ral/emdnt Laset bghed
f T Ti Al O, a
rom fta, co\{'\{denlséd g\r{b d line sha%léj with a w?gtﬂ of 100 to 1000 pm (e.g., 400 um) may be radiated

15  over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this time
may be set to be 80 to 98%.

In addition, the state of laser radiation is shown briefly in Fig. 25. The laser light
emitted from the laser light source 6101 is radiated to a large substrare 6105 by the oprical
system 6102 and the mirror 6103. The arrow on the laree substrate shows a scanning

20  direction of the laser light. Fig. 25 shows executing a multiple pattern to form six substrates
sized 12.1 inches from the large substrate 6105 sized 650 x 550 nm.

Then, a gate insulating film 1006 is formed so as to cover the semiconductor layers
1002 to 1005. The gate insulating film 1006 is formed of an insulating film containing
silicon so as to have a thickness of 40 to 150 nm by plasma CVD or sputtering. In this

25  embodiment, a silicon oxide nitride film (composition ratio: Si = 32%, O = 59%, N = 7%,
and H = 2%) is formed to a thickness of 115 nm by plasma CVD. Needless to say, the gate

insulating film is not limited 1o a silicon oxide nitride film, and may have a single layer or

60



Nd, or an alloy material containing the element as its nmain conponent or a
conpound material. A sem conductor film such as a polycrystalline silicon
filmdoped with an inpurity elenent such as phosphorus nmay al so be used.
Furthernore, the follow ng conbination my be used: the first conductive
filmmade of a tantalum (Ta) filmand the second 25 conductive film nmade of
a Wfilm the first conductive filmmade of a titaniumnitride (TiN) film

and the s,e,ggp%ygmacytlﬁ{chyrgdﬁ ”}“r‘a I(Te-m ?rf%‘?{a*”t‘%r‘@é he first conductive film

made of a tantalumnit i C8nduct i ve il m made

of ‘an Al fil nThdDgs thdd in Bk ?@Ridﬁ&’ﬁ&l &HIJUCE O(ﬁ ﬁ;f‘rcffal un}%g@dlm gZN)

filmand the second conductive f

to | O 12a,1ed f h and
et chi ng prlocegtsc?{%gc?%?i&%rtﬁ{hﬁglOgl?g?[?' égﬁ g(t)n(g qﬁl)r%m? Lﬁﬁlb‘l (CL[ iyt WLT,h'léL

first etchiulgin®fiRk 086 S|thid §n18&ﬂg1efi{ ﬁ:ﬂt, ﬁﬁ fc!)rruﬁ}ctl% (#1 Iﬁel%gzd {eﬂitdgg)fggl{-%i ng

conditions. In this enbodi nent etc

i s consludiiechdyng chibkaS bV 80 %nt o
whi ch pl asma |snge§1elr ated by uguﬁ{g&pdégq‘f@“%%dg&g flm I@Ppﬁqﬁéﬂ ﬁm

rate: 25/l25iikh z&m@s)of\mohmamreﬁefmmv&irthéée%n5frh% f?fm é?&nWLﬁg%B &HﬁnJ 0 a

coi |l -shaped electrode at a pressure of 1 Pa. As the etchi

type gas wsinghTass@ targd8Gh3an StridspherkOcainfldl din@bed. GO ae ﬁgﬁsi:, i %ﬁnﬂdaﬁ\ CF4’
SF6, and NF3, or 0, can be appropriately used. Heérein, dry etching

appar at usp\thrited UEﬁgﬂf‘W als GP)argesi Mthel CPfifh @at add Hé}’foHBLéﬁ (33 Qhéﬁ]:ﬁl(‘?@yﬁa%ﬂ
I ndustrial Co., Ltd. is used. An RF power (13.56 MH4Z) of 150 Wis al so

appl i ed tengskn hewafsoridt OVF ddn bapopk dt Bragaled wherehyedseaidsh aldeab Ly
negati ve self-bias voltage is applied thereto. Under the first etching
condi¥0 ophe Whalopas 2 pateiedecetackezhdain s desidhlpe ritar anesighndenarib iof ste WbHEORAACE i Ve
| ayer are tapered Under the first etching condition, an etching rate with
r espect H25m\gr; less e 3esisiamer 1aLio OérheeWCmeﬂlgmrl:a:tlewwaihw rebpgiop ctyoral aiinss
80.32 nnmim n nd a selection ratio of Wwith respect to TaN i s about
2.5. Fur thE&or owgYfdein thioctservsherpttbtriernge acomiber Grimparitapemeangtehods W
becones about 26&1 T\Q)e after, w thout renovij ng the masks 1008a to 1012a
made of FVBEY;Bithe ﬁf mgCivstallzptien iy indikiteds gndaibe resigenes obitbis Wirfder ist he

second eltn%pelas& Coﬂgelreflme 1ni this em%odm{e?l% m%le %V film is formed by sputtering using
15 high-purity W (purity: 99.9999% or 99.99%) as a target so that no impurity may be allowed
to enter in the W film from a vapor phase during the film formation, whereby a resistance
-ratio of 9 to 20 uQcm can be achieved.

In this embodiment, the first conductive film 1007a is made of TaN, and the second
conductive film 1007b is made of W. However, the present invention is not limited thereto.

20  Both the films may be formed of an element selected from Ta, W, Ti, Mo, Al, Cu, Cr, and
Nd, or an alloy material containing the element as its main component or a compound
material. A semiconductor film such as a polycrystalline silicon film doped with an impurity
element such as phosphorus may also be used. Furthermore, the following combination

may be used: the first conductive film made of a tantalum (Ta) film and the second

25  conductive film made of a W film; the first conductive film made of a titanium nitride (TiN)
film and the second conductive film made of a W film; the first conductive film made of a

tantalum nitride (TaN) film and the second conductive film made of an Al film; the firse
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generated by using CF4 and O, as etching gas (flow rate ratio: 30/30
(seem)) with an RF power (13.56 MHZ) of 500 Wsupplied to a coil -shaped

el ectrode at a pressure of I Pa. An RF power (13.56 MHZ) of 20 Wis also
applied to the substrate side (sanple stage), whereby a substantially
negative self-bias voltage is applied thereto. Under the second etching 25
condition using a mxture of CF4 and Cl, as etching gas, the Wfilmand the

TaN film g 1 d e er t second et ching

condi ti On?&gﬁuﬁi ch?ﬁigﬁér?%l (gﬁ%\ﬁ%[t% ﬁ'%l ?@gﬁ%@a%ﬂw&ﬂ?g P%?’“ﬁicﬁﬁijri’ﬁ?‘jeg(éﬁd“%
etching rare Wik, respect to TaN is 66.43 nmmin. 62 In order to conduct
etching without leaving any residual on the gate insulating film an
etching time mav,Ng.inenes Y it Qe Neqding Lo the first
et chi ng processi Rb, a{)y ag%?[g)gro Péqt lglpgy%frajer?ébrt?lﬂ%%@m%‘ﬁey @H%E&S -’raé’th‘rf@éiitg{’t

mask, the el r idot £ tiye | gand st he, second 5.
e@MhPRrSdeansy alr LGl l§<§)tr(tﬁ%§'%’1 'v\fﬁ‘\boxgycg diicred: %{ g gbtabtﬁﬁ}lbd to

conductive | ayer are tapered dde t e effect ras vol

t he sulgst f)ﬁic@ss&il,gd@ condiRQe ARG & a‘?ﬁis@&ﬁxd he 98&&1&1{31@5 MaYh %gfﬁg)dﬁngelitgil}a J]rg?]a

conductive layers 1013 to 1017 (first conduGtive layers

second, codubist ve hiyersidah 3k ity AQABcd b hiindlc FRBRGEATPARGH, PIrh T !

conductive layers and second conductive |ayers are forne rst

et chi ng pewbagshagodfin(hicH BRIma Qeddigreditytubing@CH het, finisd, ¢ § b yer
in the channel |ength di rlectﬁi onrllacofr estgor?gs tng t Re ‘f%n?:(?“%gg(fqﬁﬁ%ﬁq\émb?n

above Enbmdi:i5ri25/hd Gesm)Phithau®F moter $ 96 MHEPHOITD Wf supBBed idsbiBliidpadf i 1 m
1006 to be a gate insulating film not covered with the conductive |ayers
1013 to Xddrraie aafpresserestiape, Aarle: atlohggdadhyhlahnetyplt@at icBQs dlmee, Siett hi n.
W thout renpving the resist masks, the first doping processing is
condué® ecind{hehebfluorse gas sichpasGH,ySke) @nENF,;, pr Ovcat beappropridtyRaséd Hedrd to
t he sem conductor layers (Fig. 18C). The dopi ng processing may be
conduct ed® 8% ¢tshingowipamtey (Modeli FgtSadCR) ivsimg ICEhpmddpiaihby Matewshitucdedriander
t he condi ti,ons ‘o{: a_dose ampunt of 1 x 1013 to 5 x 1015/cm and an
accel er atlPepstal Cagd-tdfis geed oAndtF rewer (1. 56hME BnefoldiOn®h s, alsogppligdits the
conduct ed gt a digﬁz?( anount of 1.5 x 1015/ cn® and an accel eration vol t age

[

of 80 keVUDRETE §iEe; (fple sipge). thssibyzosubs@uriaibngesativa sei-bins valtagt smpptied
bel ongl n%hér%to(?r@gger)t(f\{é fi;['s¥Eticg%lglc%hdf?igg,st%g%%?m(ls@tcﬁgd and end portions of the first
15 conductive layer are tapered. Under the first erching condition, an etching rate with respect
to W is 200.39 nm/min., an etching rate with respect to TaN is 80.32 nm/min., and a
selection ratio of W with respect to TaN is abour 2.5. Furthermore, under the first etching

condition, a taper angle of W becomes about 26°.
Thereafter, without removing the masks 1008a to 1012a made of a resist, etching is
20 conducred for about 30 seconds under the second etching condition, in which plasma is
generated by using CF, and Cl, as etching gas (flow rate ratio: 30/30 (sccm)) with an RF
power (13.56 MHZ) of 500 W supplied to a coil-shaped electrode at a pressure of 1 Pa. An
RF power (13.56 MHZ) of 20 W is also applied to the substrate side {sample stage)}, whereby
a substantially negative self-bias voltage is applied thereto. Under the second etching
25 condition using a mixture of CF, and Cl, as etching gas, the W film and che TaN film are
etched to the same degree. Under the second erching condition, an etching rate with

respect to W is 58.97 nm/min., and an etching rate with respect to TaN is 66.43 nm/min.
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arsenic (As) is used. Herein, phosphorus (P) is used. In this case, the
conductive layers 1013 to 1016 function as masks with respect to the
inmpurity elenment providing an n-type, whereby high-concentration inpurity
regions 1118 to 1121 are formed in a self-alignment manner. An inpurity
el ement inparting an n-type is added to the high-concentration 25 inpurity
regions 1118 to 1121 in a concentration of 1 x 1020 to | x 10-1/cnB. Then,
wi t hout i S| JmBsks §ecoond etchin rocessing is conducted.
PR AT T DA DT o e A S e T g et
etching gasikd Ligw g fatio: A2/ 24,,(sccm)) with an RF power (13.56
WVHZ) of 7001\/§751uppl}]|§)gde ?‘tgﬁ"ziqm%:%ﬁhoéﬁééi%%él/c’éctrode at a pressure of 1.3 Pa
to thereby genesahs R @&3MRs Ak Rl o . Of L0 Wis al so .
applied to the %ubs‘t ratems??t_cié tls’é?r%%&{s%aé%??&\%ﬁ%ﬁfrébcr'gﬁbst!‘éﬁﬁi_]%%l Py
negal | veraat bk Abe CAUIRGRd:DrARPLALLANRTSE Byel Mnd 5 286000 et ching

processing, 5 an etching rate respect to nmmn., an

et chi By e@tductivt hybespe e_r&@%ﬂ_@m ths effd@2 ot a B VbR, e:a{pﬁﬁ&gt 6‘%§Jf'€5t%{§‘itggeﬁ[:\]at o

of Wwith respect to TaNis 7.1. An etching rate " respec t hat

i s the iDhulaagiend thi lPed BORIInSMBZbe/ 1N MN. In the case of using SF6 as
the etching gas, a selection ratio with respect to the insulating film 1006

is high, so That canddadrelasesiloliRd 10T (fsCkARRRCAM RS EMPBRMESRA, o5 The
taper angle of the second conductive |layer (W beconmes 70 in the second

et chi ng yeroudsendgrtiveunydred Gbiteto 101 Whef sefonshapt Cbhi@set oCRSS LHgIugReoNd
conductive layers 1122b to 1126b are forned. On the other hand, the first
conduct i leeers apd seccadedndndive laptrs hedfotoed by ohd firsstrchandirotdsviag |(Bye1 SRl 122a
to 1126a. In addition, the masks fromresist 1008a to 1012a are changed
its $hapbhe widshmishefifse omnchesive faya0pabe tbadfd Amgbly dirbai@ecandpdadsabahi ng
processifng (Fi g 18D). Al though not shown, actually, the width of the first
conduct if¥& WidiBrshows imarbwwelmbydinisoumaless Althoydh vot statvaytre@iods pchwer
the total lLine wdth) conpared with the state before the second etching
pr ocessigamng e 1086 &0 be keeass isnlapng fiimeneeearetetwithubt icoaduiayer lajers t he
channel | t Lrection corresponds tqQ the second w dth shown in

Enbodi nérﬂﬁ?%eﬂgi? 0B ferftshaps 8t Skt by Fhewrt B0 te 4B tmp e be dRduct i ve | ayer

1122a and tle,. ﬁecond conducti ve X . o
ithout temoving the resist masks, the first doping processing is conducted, whereby

15 an impurity element providing an n-type is added to the semiconductor layers (Fig. 18C).
‘The doping processing may be conducted by ion doping or ion implantation. Ion doping is
conducted under the conditions of a dose amount of 1 x 10" to 5 x 10%/cm? and an
acceleration voltage of 60 to 100 keV. In this embodiment, doping is conducted at a dose
amount of 1.5 x 10"/cm’ and an acceleration voltage of 80 keV. As the impurity element

20  providing an n-type, an element belonging to Group XV, typically, phosphorus (P} or
arsenic (As) is used. Herein, phosphorus (P) is used. In this case, the conductive layers
1013 to 1016 function as masks with respect to the impurity element providing an n-type,
whereby high-concentration impurity regions 1118 to 1121 are formed in a self-alignment
manner. An impurity element imparting an n-type is added to the high-concentration

25 impurity regions 1118 to 1121 in a concentration of 1 x 100 1 x 10*Yem’.

Then, without removing the resist masks, second etching processing is conducted.

Herein, etching is conducted for 25 seconds by using SFE,, Cl,, and O, as crching gas (flow
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| ayer 1122b becones the n-channel TFT type gate el ectrode of - the CMOS
circuit formed in the followng steps. The electrode fornmed by the first
conductive layer 1125a and the second conductive |ayer 1125h becones an
el ectrode of the storage capacitor formed in the followng steps. 25 It is
al so possible to use CFi, ., and 0, as the etching gas in the second
etching processing. In this case, etching my be conducted by generating
pl asma undes r&:id! 210 Ake s ddh i QirRf: N power, (13. 56
Dhos T, e caiel apalerccadll onRly ZREZRARY (SSEMHEMLY, A 7 BRRL (13,
Pa. AN Ricaibyipel beca@dlbizh 10l 1.5 Pl SOhBRBY LEGhR HihGn, SUBSRERLS. 51 de
(sanmpl e stage), whereby a substantially negative®se bi as Vo age 'I's
applied @BeseeMHZ) Bf thewcasAsPhpplriinG el subGrate 3R Rampl @0 ELLNLINI B,AL €
with respect to Wis 124.62 Hr(m1[?rF|Hn an eestuchiﬁilté rat gl\l}\}pt%@trqé‘é)gecl?g(f%ﬁﬁ'aN
i s 20. 67 substaniially n@atvassehiectdl@ie iahbbRePiheWd. W th sé@IREEhihE prRbisi:,
6.05. Thus, the Wfilmis selectively etched. Furthernore, iIn ‘f’ﬁl S case,
t he refi amserohinighete wistutedpddigo BV ks 27006m /MRt Loxekiag vk Wic Rep&oRITEN ve
| ayers 1122 to 1126 of a first shape, are etched by about 50 run to be
thin. Thekd.l af/eii..; ey iddgoheaties! St withskspecSeCiN isdpi PG RERBES&leREth S
conducted to obtain a state shown in Fig. 19A Doping is conducted using
t he secondspeonduTfdlV ehdtasdesnsulink 22H06ds 132 Bln/msn.nisthe cabd &f sBgBEChs t 0
an inpurity element so that the inpurity elenment is added to the
seni condiébe grchinggassa ped¢wiont tago waderespar to drsinedlatihefiln 16806 edrngucbicker a
| ayers. |In this enbodi ment, phosphorus (P) is used as the inpurity
el ement dﬁﬁl‘iﬂ{?fﬂ inshaliny Bpeknyss ean eonwppetssad- under t he dopi ng conditions of a
dose amount of 1.5 x 10'4/cn? , an acceleration voltage of 90 keV, an ion
curre®t densilthy @penamlaod whe senenshoeansiactirsdaves (¥fylicogen 705 idi thatsecarak,
and a flow rate of 30 sgcrr%1 Thus, |owconcentration inpurity regions 1127
to 1136°HHINg BrafsEing hurthgmase opethicaspert] iching precessingt sesonduenilvetiveayer s
in a self-ali nt nner. The_.concentration, of phosphorus (P) added to
the | ow @aﬁﬁe‘ﬁﬁgﬁm B%ﬁﬁ%hﬁﬂ]ﬁ -P@gtilqe%ﬁ CI%?'?‘?vthe figsggonauctivg laygrs arg bardly
10" 9/ cn? nd the | gqwcongcentration, iapuri regions. 1127 to, 1136 have a
concent r EG?’Sﬁ 9 ?%{E? 81t <P %E‘Hﬁ?%’&ﬁc]elz\%ﬁttﬂ Iﬁ %@aﬁ%}l ”éﬁi‘fé%% té? ngagks ‘il“alﬁefrﬂﬂ?o
g\?;“ gg;é %{% tt%ﬁlqli%é %teac%l%nggcf L eapla? E%rrgéské go;[nhrgsisstel%gggg T(ﬁﬂ)r byl - Scond

15 etching processing (Fig. 18D). Although not shown, actually, the width of the first

conductive layers is narrowed by about 0.15 um (i.e., about 0.3 um over the total line width)
compared with the state before the second etching processing. Furthermore, the width of
the second conductive layer in the channel length direction corresponds to the second
width shown in Embodiment modes.

20 The electrode formed by the first conductive layer 1122a and the second conductive
layer 1122b becomes the n-channel TFT type gate electrode of the CMOS circuit formed
in the following steps. The electrode formed by the first conductive layer 1125a and the
second conductive layer 1125b becomes an electrode of the storage capacitor formed in the
following steps.

25 It is also possible to use CF,, Cl., and O, as the etching gas in the second etching
processing. In this case, etching may be conducted by generating plasma under a flow rate

ratio of 25/25/10 (sccm) wich an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
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portion of the first conductive layer, an inpurity concentration (P
concentration) decreases gradually fromthe end of the taper portion of -
the first conductive layer inwardly. More specifically, in the second
dopi ng processing, a concentration distribution is fornmed. Furthernore, an
inmpurity elenment is also added to the high-concentration inpurity regions
25 1118 to 1121 to form high-concentration inpurity regions 1137 to 1145.
In this e ' he, W (i _ t iwection) of the

t aper porF?gﬁbHFEE%Pg?gﬁgkfghgff?éggﬁmﬁggpﬁf%?kﬁggkaﬁgj?ﬁ“&hPéﬁgg*B?’%&5 m

to 2 m Thesehe! Gde dal mu&?g?)gghhlm‘bw%s&gngm ﬁ&ﬁh%&%ﬁs %,(t\gagﬁwggglﬂﬂi n the

. | .
channel length direction o ow-concentrdtion rnpurity'r abi ng a

concent r athe@ProdMAdh&Bdse o uflAl C@?)@Q%}@ 2088 rcWhg dree WRH Q5% Mo, € £h18% 62
Her ei n, al though the high-concentration inpurity regions dnd "t he

| ow conceninl/@in. Odh &@Riel thie WRE QPSS 1ab CadhR0.67eRhAR Chd A AL Yot ST&Ye 1S
no clear 5 border therebetween and regi ons having a concentration gradi ent

are fosnedithSespebard YaN it 5O5e Tiaisntheokedm bosldaiveheiwhan Fheh&hanash chis
form ng regions and the | ow concentration inpurity regions. Then, the

regi on ot ¢me, Lkasgivheofilnehsubatdd fim H08, aoveretdoyidh b cmekicti¢biand 1third
et ching processing is conducted. The netal plate, the glass plate, the
ceranm c ploat B6arfch firkeshapé, aeraticd bglabsst il ahaodanhive used to the mask 146.
The upper view of the mask 146 is shown in Fig. 16. In the third etching
processi ng, tHpay afor réronsingfthe hresifti masksc smdod tdoping pyeesingwhicohdared ot
overl apped with the mask 146 are sel ectively conducted dry etching to
el i ni nat eohtaigiosiareshewn appigd 1Mt Bopimis foryducest wine b sehedsemidaoriduloyer
| ayers, Th ghird etching processing is conducted by using an | CP etching
appar & ust1248itad 12 dzasenads mathgasnect B @ wahaiey plgmenhsqythag dhaiotiuwity elaticot wi t h
respect to(%} I n ﬁhis,enﬁg&jnent, etching is conducted for 30 seconds by
gener at i iyagsleddaahe spapinendursoniprass beloy ohe maerpartipnoofshe ot cordumyive lwkersh an
RF power (13, 56 of 350 Wsupplied to a coil-shaped el ectrode at a
pressureIgégwf?ﬁggg%ﬂﬁhpéﬁm58ﬁﬁﬂg?fS@SémNﬁZP“BﬂnﬁﬁfVW?%Eépéﬁkéﬁﬁﬁbpﬁdlﬁo
t he substrate si,de,(s | e. stage), ereby a substantially negatjve.
sel f - bi a$ BT &Y B L toRa bR Ol oot REOURT P 53908 {cah prydcarieraton
conduct i \Ggltlagé/ §f 0 f&% ,A'gn ?onrg c&r%gxgcde%glety I)P é.ge,tgA/crﬁllz,gpholng?rie (PH;) 5% hydrogen
15  dilute gas, and a flow rate of 30 sccm. Thus, low-concentration impurity regions 1127 to
1136 are formed so as to be overlapped with the first conductive layers in a self-alionment
manner. The concentration of phosphorus (P) added to the low-concentration impurity
regions 1127 to 11361s 1 x 10" to 1 x 10*%/em’, and the low-concentration impurity regions
1127 to 1136 have a concentration gradient in accordance with the thickness of the taper
20 portions of the first conductive layers. In the semiconductor layer overlapped with the taper
portion of the first conductive layer, an impurity concentration (P concentration) decreases
gradually from the end of the taper portion of the first conductive layer inwardly. More
specifically, in the second doping processing, a concentration distribution is formed.
Furthermore, an impurity element is also added to the high-concentration impurity regions
25 1118 to 1121 to form high-concentration impurity regions 1137 to 1145.

In this embodiment, the width (in the channel length direction) of the taper portion

is preferably at least 0.5 um or more up to a range of 1.5 um to 2 jun. Therefore, although
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An exanpl e of conducting a third etching process is shown in this

enbodi nent. The third etching process is not conducted if there is no-need
to conduct. Then, as shown in Fig. 19D, an inpurity el enent added to each
sem conductor layer is activated. The activation is conducted by therm
anneal i ng using an anneal ing furnace. 25 Thermal annealing may be '
conducted at 400 to 700C, typically 500 to 550C in a nitrogen atnosphere
havi ng an.q yge ncent.r tlon of 1 ppmor |ess, preferably 0.1 ppm or
less. | nitthiedcedy Hl ?’reﬁ‘%fc Bk Vi i weth sinc shduebanhaby lchedt “diresibnenf dte

550C f or Iour hours.. 66 Instead of t hermal annealing, |aser annealing or
rapi d the %ﬂ’aﬁﬁmq%n@m&) TEEIOR h"éfm?ab@ﬂcéﬂmm&@ﬁl%ﬂ* =btdwmondha rimeze

drawi ng, t ur it are diffused throu",11 tile activation
tr eat ment ?g%ﬁg LYY “ér‘é 6Tt R iUtk tCH@Ctrflffvbé‘l IHPUILY tegiregindns

| o 5 cancentration) .and the urit ons h concentration) al nost
((:orr\}gvl et el SE/HE ?J ‘E‘h‘?‘%f‘éf)ﬁBSBHWEH?WI 53 18?41?—:913"& IntSFPﬁB i g t AETUR &)r\/@t#bllhtﬁogdéﬁ
t t t [ t it d
Fo oot o) %?é%ﬁ%gﬁﬂaam?a%rﬁé%ﬁﬁgepwt‘s{ché‘ o Hrisé‘%‘%'g%waf. alarly,”
wher eb on e _se cond ctor to be a
hannely ?t g?ﬁﬁqﬂggﬁgﬁ&?é%éen ﬁ%nia ©q ﬁnge%fmﬁkﬂljﬁemﬁnéqﬁ%(elh"n&a SHHGUPBgI on

thus 10 h&q}fﬁg @r?& OFF current value is decreased and crystallinity is
satisfactory het ef or a high electric field effect nmobility is

ob ai ned,  andrial, (6! AGIRI LG BlaRheRIat ddifiof A Ofer ) Bk N3 by 16T

treatment is conducted in a rogen atnosphere so as

the sem cosiug %cegﬁws\s.onfmaﬁan&yrqéagﬁg@ LA Bl [n(_yglm&?&npﬁﬁ%h%ﬁ%by

pl asma) can 15 be used as anot her genat 1 on

usi ng1d aseramideal bRge & 5@@:@@% theahi RN46l We%pﬁ@?vxﬁ@%lf ¢hd B3 k i‘?@l?r hb@ht

such as excimer |aser and YAG |laser is radiated after the a

hydr ogendh iFan. 1ONekt thearHdBédcRahgr8E&RS R, ORBERSIrEiBnd éf aar fds@‘ioﬂ&&ct‘i’vg Byers
respect to both the surface of the source wiring |ine of the pixel

porti on, vdrdh tahe net eotrlagedsuith ake nokk 1136 drersalebdbely ZQn@&ftEdi Qy efdh¥ng (A
shows an upper view of the active matrix type liquid crystal display device
eliminate regions overlapped with impurity regions of the semiconductor layers. The third
etching ﬁrocessing is conducted by using an ICP etching apparatus, using, as etching gas,
15 Cl; having a high selection ratio with respect to W. In this embodiment, etching is
conducted for 30 seconds by generating plasma, using Cl, with a flow rate ratio of 80 (sccm),
with an RF power (13.56 MHZ) of 350 W supplied to a coil-shaped electrode at a pressure
of 1.2 Pa. AnRF power (13.56 MHZ) of 50 W is also supplied to the substrate side (sample
| stage), whereby a substantially negative self-bias voltage is applied thereto. In the third
20  etching, first conductive layers 1124¢ and 1126¢ are formed (Fig. 19B).
An example of conducting a third etching process is shown in this embodiment. The
third etching process is not conducted if there is no need to conduct.
Then, as shown in Fig. 19D, an impurity element added to each semiconductor layer
isactivated. The activation is conducted by thermal annealing using an annealing furnace.
25 Thermal annealing may be conducted at 400 to 700°C, typically 500 to 550°C in 2 nitrogen
atmosphere having an oxygen concentration of 1 ppm or less, preferably 0.1 ppm or less.

In this embodiment, activation is conducted by heat treatment ac 5350°C for four hours.
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just after the plating process operation is carried and Fig. 7B indicates a-
sectional -view thereof. In Figs. 7A-7B, reference nuneral 400 indi-cates a

term nal portion, and reference nuneral 401 represents an el ectrode which

is connected to an external termnal. Al so, for the sake of sinple

expl anations, Figs. 7A-7B indicate one TFT provided in the drive circuit 25
portion 402, and only the source wiring |ine 1126 is indicated in the pixel

portion 4G nbodi,men the pl ati n cess operatl on was carried
but by emrsyrhe thkTeI SRR bR b Pl vt S kAT e b

"M CRCFAB %490"). As indicated in one 67 exanple of Fig. 10, when this
pl ati ng pr ess operatlonls carried out, either wiring lines or

e otrodes, Wi SRR B SR SR oL Bl 2 SPh e

dummy pattern so- “as econe

cut out | '&cﬁb@n&%ﬁ@ftﬁfgn@% ﬁ{tﬁtpoy L[&P%hggbr | Vé{{%een Cn,t b gféﬁtn_%@ﬁfgﬂ{gtu?ﬁ It lh)svo n,:;

to be separated from each ot ter nat

be formed cBMcé%ﬁthﬁg)nP QﬁdQngﬂﬁk &ibhs (li’ﬁt?ﬁ[con%eltxfrlé on) aq%llggtlt%%le%%? sul at ing

film 1155 capabl e of coverin e sourcewirin

formed: - As t hisHii éxﬁbodﬂlteﬁf |a@)’l%rsaln@§hlllx@£§ 18 af)(')\leg}lu]:&égﬁﬁeuaﬂ (tjlvg'(i{% x?l?(':lgl g%t‘éio nd

insulating filmminly containing silicon ma

i nt er | ayens & Balyat dutthf drAIELEBnTBRReld ARKOT iy r%g@@’ﬂk@th@%n@ﬁgr' hkys 10

is formed on the first interlayer Tnsulating f |rrent

an acryl i of highiconcéndaridnawihee:ba atdid Ik B88En®fatidn Gn PAM@S:if IR 1 tm'n
pi xel el ectrode 1147 made ofa transparent conductive filmis pat erne

the secomntbd atlkarmy Ermimsithrbiingdutddn 1By FEPhayindd RaRRAYOIRRE redSy Hh%
transparent conductive filmwhich constitutes t he pi xel el ect rod’e

for ingt aIFRDéUCftdF@n(@FF oyrremdenlaf is dé\dleﬂwdl{ﬁdQxysﬁtﬂluaﬂ,dlsTbixtﬁl,fz@éd)ﬁ}en"he@é}oﬂj Laoy
made of i ndium oxide and zinc oxide (In2G3 - ZnO, zinc oxide (ZnO, and
the |ike lnigh dlectsiepficly edffecNewdhilinghis | @rained, sm&bmdtmfmufyathldtgctf:hktrﬂsl Sn be

sel ectively etched by enploying the photonmask, a contact hole which is
reached t%&‘ﬂ%’é" respectl ve inpurity regions (1137, 1138, 1139, 1140, 1151,
1153, 1144) is forned; another contact hole which is reached to the 20
source wirin Wn’éeaﬂrzetrmntﬂwném@ﬂ ipphydrogen arnfasplnerd so avtd bahpdiogenaeodt act

hol e whi cﬁe S micond
iconductor layers. Plasma hydrogenation (using hydrogen excited by plasma) can
15  be used as another merhod of hydrogenation.

In the case of using laser annealing as the activation, it is desirable that laser light such

as excimer laser and YAG laser is radiated after the above hydrogenation.
- Next, a plating process operation is carried out with respect to both the surface of the
source wiring line 1126 of the pixel portion, and the electrode surface of the terminal
20 portion. Fig. 7A shows an upper view of the active matrix type liquid crystal display device
just after the plating process operation is carried and Fig. 7B indicates a sectional view
thereof. In Figs. 7A-7B, reference numeral 4OQ indicates a terminal portion, and reference
numeral 401 represents an electrode which is connected to an external terminal. Also, for
the sake of simple explanations, Figs. 7A-7B indicate one TFT provided in the drive circuit
25 portion 402, and only the source wiring line 1126 is indicated in the pixel portion 403. In
this embodiment, the plating process operation was carried out by employing the copper

plating fluid (manufactured by EEJA : "MICROFAB Cu2200"). As indicated in one
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reached to the gate electrode 1124 is fornmed; and al so, another contact
hole which is reached to the electrode 1125b is formed. Next, el ectrodes
1157 to 1160 which are electrically connected to the respective inpurity
regions (1137, 1138, 1139, 1140), and a source wiring line of the drive
circuit are 25 fornmed; electrodes 1150 and 1 163 which are electrically
connected to both the inpurity region 1144 and the inpurity region 1153 are
formed; an eleﬁtr de 60 nnection electrode) 1161 is formed which

el ectri caﬂ‘%)“ebﬁﬁg@t 0 preny fﬁﬁdﬁ?iﬂﬁ RTegF APArEEAN Wiagr coHstithutesnalinggr
source region to the source wiring line 1126 of the pixel portion; a gate
wiring |i éCT_{@‘?’ w&/{ﬁhcvhlﬂit? DALY E%Lmq’yi Bb?ﬂﬁéé%‘éﬁqmnm%@wgaﬂe‘lumr@w:wzrr@de
1124 is formed; and also a capacitq&, mﬁ&in line 1169 which is

el ect ri calld CONREEE L PO HIbe 1 VOUB 1 BERIPY if g In Hrswiccesdinscarp.

| ectrod 1 | i cal | nect to the | it i 1 153 of 5
o o SR a SSL LB SRR ST PR Al
di 1 i i l. 1147. Al so, thi i xel
o o5 Y RRE Pk gl FLSP T Bt o0r T B o
t he -hol di L EQr el ich i de in. tact
1,016 19 o98ach et AR NE AL IR IR ol B BIR I STLEC

enbodi Mmerdf,che Yol RTo/XQIPAEH;iSE s nSlrggatinedes, 1150 and .10 1163
are forned af?er t he pixelgéfigﬁpgleé&%g&gh ggﬁﬁﬁgﬂéggiﬁ %¥#¥EﬁVV%?9?"the

contact Rl @aind EorftainiRekidesh ﬁm&eb@&%@wﬁ&{e is formed, and thereafter, the
pi xel el ectrode nade of the transparent conductive filmmay be forned in

such a nmannemNdé:ad secbhd intbekBler Blselatin® &8ini1356 a¥EE LARPEHaMtiRsdiMige lgxlage@fn'f ode.
Al so, the inpurity elenments capable of applying the n-type are added to the

respell i weforibdionphie ifityt in@@bpisnsbldg Al&361551 144his Laddidéh < hn BBy lif Yagt i on
as one el ectrode of a holding capacitor. This holding capacitor 'is forned
by el ect fibddmviri2behicidsdd2bb vapnneieddt 0 the capacitor wiring |ine 1169,
and al so by a sem conductor layer, while an insulating film 1006 is used
as a di el ect Next,mmibdelecthild bl47headdufueraesaehieadnen fdat ivphdgnegbhels: | s
carried out, both the drive circuit 20 and the pixel portion 205 can be
f or med ofeqond ignlaysuhsdatatedilmbiyenglowieg zphaomtsic okt dhicnsinsparent conductive

film which constitutes the pixel electrode 1147, for instance, ITO (alloy made of indium

15 oxide and tn oxide), an alloy made of indium oxide and zinc oxide (In,O, - ZnO), zinc

oxide (ZnO), and the like may be employed.

- Next, while the second insulating film is selectively etched by employing the
photomask, a contact hole which is reached to the respective impurity regions (1137, 1138,
1139, 1140, 1151, 1153, 1144) is formed; another contact hole which is reached to the

20 source wiring line 1126 of the pixel portion is formed; and another contact hole which is
reached to the gate electrode 1124 is formed; and also, another contact hole which is
reached to the electrode 1125b is formed.

Next, electrodes 1157 to 1160 which are electrically connected to the respective
impurity regions (1137, 1138, 1139, 1140), and a source wiring line of the drive circuir are

25 formed; electrodes 1150 and 1163 which are electrically connected to both the impurity

region 1144 and the impurity region 1153 are formed; an electrode {connection electrode)

1161 is formed which electrically connects the impurity region 1151 which constitutes a
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the NMOS circuit 1182 constructed of two n-channel type TFTs 1180 and 1181.
The pixel portion 205 contains the pixel TFT 206 nade of the n-channel TFT
206 and the holding capacitor 1183 (see Fig. 20B). It should be noted that
such a substrate is referred to as an "active matrix substrate” in this
specification, for the sake of convenience. 25 In addition, the EEMOS
circuit is structured shown in Fig. 23A by using two re- channel TFT in
this embodj At iF A.s.a0.upper Vi r, i.ndicating the pixel portjon
of the actTus sl o g BefLHRERRe K1 ALL Bl ko R0 St aii b PRI
shoul d al g ;bR iN9L&HA R . ef er N al.s shown in Fig. 20B
are enpl oyed as t%os(éé %Onﬁggﬁtggﬁ%éhétgg%ggﬁg% 1%{5%{]}%{5 al\f\{lg‘ln"%t‘0 %‘ﬁ@acgﬂﬁm

N Fig. 20BaeNhesRendnidfis ASRYOBnKkato %;’e‘g%ﬁlzggg@ﬂ@z% Aghhed | ne A-A

in Fig. 22. The dotted line 1 own 1 n corresponds to a

sectional viewitakeixdl-QR8 32 14’@‘15%?&&1@:5!@ BnBec@ll (FHL: in rritg‘lréﬁ(?n RN
pst ta the

is an upper view of the active matrix su rate obtained ju ter

sour ce S thé @itdl NEFTL 126 18 sdddeaRick@krods 1188 MBEich TH e dHXBl cchiChihe,af id his
enbodi nent is manufactured in such a manner that while a black matrix 1s

not enpl oyeerlapiedasige o phicdvleefrolide 191 X lisos kigs phedelcdddde | 54 2L ANYRLILPO
be overl apped with the source wiring line 1126 in order to shield spaces

anong t hecpnxaited ddthelimptitiodegionAllga of the laddiap dapeaonbi fndiher st@psdeshimmm in
this enbodi nent, a total nunmber of photonasks which are required to
manuf act uwhidthis neeeleiin eomaicr vithsurdsis badréappedi vikhode sl efetitede A4iescri ption
w Il now be nade of steps by which an active matrix type liquid crystal 15
di spl ay devi cAlsshowrhis emBodimedinmyhbe cramflastshoed thac didilagrades Etbo dinatent
1 fromthis active matrix substrate obtained. [Enbodinent 11] In such a
case df nlkrhamdprmypaftarheghaeldcnotnbhaicrienn fanede| Atremisivblyl drgiamgact o
t he group >iV in the periodic table (preferably, phosphorus) or elenents
bel ongi ngh¢les ¥ éornedl agd shpelreyrpdd in farmed pad; theicafrera Biepigg ekt apdbmpde bithen)
may be added to the sem conductor in )
transparent conductive tilm may be formed in such a manner that this pixel electrode is
overlapped with this electrode.
Also, the impurity elements capable of applying the n-type are added to the respective
15 impurity regions 1135, 1136, 1144, 1145, which may function as one electrode of a holding
capacitor. This holding capacitor is formed by electrodes 1125a and 1125b connected to
the capacitor wiring line 1169, and also by a semiconductor layer, while an insulacing film
1006 is used as a dielectric member.
While the above-described manufacturing method is carried out, both the drive circuit
20 and the pixel portion 205 can be formed on the same substrate. The drive circuit contains
the NMOS circuit 1182 constructed of two n-channel type TFTs 1180 and 1181. The pixel
portion 205 contains the pixel TFT 206 made of the n-channel TFT 206 and the holding
capacitor 1183 (see Fig. 20B). It should be noted that such a substrate is referred to as an
“active matrix substrate” in this specification, for the sake of convenience.
25 In addition, the EEMOS circuit is structured shown in Fig. 23A by using two n-

channel TFT in this embodiment.

Fig. 22 is an upper view for indicating the pixel portion of the active matrix substrate
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the channel formng region to selectively fabricate the enhancenent ‘type
and depletion type. In a case where an NMOS circuit is fornmed by conbining
the n-channel TFTs, it is forned as a conbination of enhancenent-type TFTs
(hereinafter referred to as "EEMOS 25 circuit™) or a conbination of

depl eti on-type and enhancenent-type TFTs (hereinafter referred to as
"EDMOS circuit"). 70 Fig. 23A shows. an exanple of the EEMOS circuit, and
Fig. 23B shows an exanple of the EDMOS circuit. Each of -conponents 31 and
32 shown mmFEngur@Bh ithisamienbance ménshouly plof bnnohahdelr HeTsagherdiratt er
referred to as E-type NTFT). Conponents 33 shown in Fig. 23Bis an E-type
NTFT and 8érglsghaeplielicot0h ypenglowedehdmme forTrdic{dyer dicnamht e he Borted ne ed
to as D-type NTFT), respectively. In Figs. 23A and 23B, VCOH designates a
power suppidy shpwe in BigNHBEvhoerem@ﬂs tvesegspnalgiiew. fkeaploniz adlogsddinei e power
supply line), and VOL designates a power supply line to which a negative
vol t age itdg dgpilihsdopisd dimeibsB' showrin Eigp#tF comerepndstra spednal viswgaket Alspppl y
line nmay be a ground-potential power supply line rounded power supply
line).5 1@ 4ot 1%2\._3‘3@ Fgndw adviscexigmdll és 31 UBPLHIGY S? di wip “i“HF‘PhéHEﬁBV‘Fﬁsi ng

t he EEMOS, ci it h in Fig. 23A he EDMOS. ci it sh in Fig.

e EENR LML BTN 0 8 200 LA D D L shown T Fi

Co ts 4 d 43 E- FTs. A cl i | CL) is.i t,. to th

I N et KA
| ity i i t.to th t f t E-t ET. L i b

o o ol RSt RS BE 1o P PR CapY IR gt >

EEMOS circuit ;sho i Q.. 23A. 01 1 I re tashown . in Fi is
Goed. as PERSEHIR RGP (b orkp Srfa ik B TR SOMCL SERAE ablipkfle o8 5
devi c cggcg%ggil structured by n-channel type TFT. Note, reference

nuner a ndicates an NAND circuit. Further, this enbodi mrent can be

];eriel y conbi ngd, Wi tR-amnst WMHt el Rf shBIROR BNt Sbodithed ! # (@1 nLEMRPAF MENt
photomasks which are required to manufacture the active matrix substrate could become
five.
A description will now be made of steps by which an active matrix type liquid crystal

15 display device shown in Fig. 6 may be manufactured according to Embodiment 1 from this

active matrix substrate obtained.

[Embodiment 11]
In such a case of n-channel type TFT shown in Embodiment 10, elements belonging
to the group XV in the periodic table (preferably, phosphorus) or elements belonging to the
20 group XII in the periodic table (preferably, boron) may be added to the semiconductor in
the channel forming region to selectively fabricate the enhancement type and depletion
type.
In 2 case where an NMOS circuit is formed by combining the n-channel TFTs, it is
formed as a combination of enhancement-type TFTs (hercinafter referred to as "EEMOS
25 circuit™) or a combination of depletion-type and enhancement-type TFTs (hereinafter

reterred o as "EDMOS circuit").
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The drive circuit and the pixel portion in accordance with the present

i nvention can be used in various nodules (active matrix type liquid
crystal nodule and active matrix type EC nodule). In other words, the
present invention can he applied to all of the electronic 25 equipnents
havi ng these nodul es as the display section. The foll ow ng can be given as
exanpl es of the electronic eqU|pnent V|deo caneras; 71 digital caneras;

head nDunted dj spigg (goggl e type , .car navigation systens,
proj ectors; ShowsEY somdle Eé\fl S Gt et i 36T sharts on cxemplandl s

e o o SR T ol | el Lo o
L L Tt R R L N
I | I 2003. . Fi h ;
et onse S 138Tp) 'a@%p.%n@mr%mghi& RUEBRLbE P90 cafedy B FLO B
an i mage rggeefie (f%de%"f%%??’ QR IVgltl on switches 2204, and a display
22

portion esent 1 nventlon is applicable to the dlsplay

t 2205.
Pocor o a prod s gﬁere. 20 Toh Bt ] DO LERLEL POV TR A g

| ud 1t1 W t 1 fowt i O W 403;
2" F ecor di ﬁzgﬁ‘%‘%ﬁ@%zﬁﬁ%aﬁﬁb ALY, a0V, S ﬁ’ﬁ@*ﬁ%‘ BEL0 \REA DD

(digital veggabd V6ltsbeSs hpplled: (n@I’szefIwaetr@g[g SIeRRLA TR éﬂmﬁoﬂgsgﬁ)ﬂrﬁﬂp be

used for nusic appreciation, T'm appreci ati on, ‘ganes an ternet

present  inMeld 4 Sfbung-ERBhdiA dokver slsbptimn@(os&hrﬁ%d%w bR, Fi 9. 27A

shows a portable book (el ectronic book) and it includes a main body 3001,

di spl ayd porti ¢gs. BQ‘QZ‘I—B&QO(BQQ%Xaﬂlpfeﬁﬁﬁrsﬁlff\ﬁciﬁﬁg Tdimea@%ljbm’a@l% BEMEDS Sk diehes
3005, and an antenna 3006. The present invention can be applied to the

di spl ay pshéwoms F3)Q2Aamchd BIRMCXcikdige shddh intows? 38. dhagabay40 and 41 tof Figs.
i ncludes a mai n body 3101, a support stand 3102 and a display portion
3103. ThelpAedébnrd thpehtp cmncuaaanmpappzhusad and 46hee i gpd BT tA elocBiQdal
which is %gual to or greater than 10 to 50 inches in diagonal.
(CL) is input to the gate of the E-type NTFT 42, and a clock signal (CL-bar) of the opposite
polarity is input to the gate of the E-type NTFT 43. A symbol indicated by 44 represents
15 aninverter circuit. To form this inverter circuit, the EEMOS circuit shown in Fig. 23A or
the EDMOS circuit shown in Fig. 23B is used, as shown in Fig. 24B. Therefore all of drive
circuits of the display device can be all structured by n-channel type TFT. Note, reference
numeral 45 indicates an NAND circuit.

Further, this embodiment can be freely combined with any structures of Embodiments

20 Z2to10.

[Embodiment 12]
The drive circuit and the pixel portion in accordance with the present invention can
be used in various modules (active matrix rype liquid crystal module and active matrix type
EC module). In other words, the present invention can be applicd to all of the electronic
25 equipments having these modules as the display section.

The following can be given as examples of the electronic cquipment: video cameras;
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The applicable range of the present invention is thus extrenely w de, and
it is possible to apply the present invention to a manufacturing nmethod of
el ectronic equipnents in all } 25 fields. Further, the electronic

equi pnment of the enbodi nent 12 can he realized by using a constitution of
any conbi nation of the enbodinents 1 to 11. 72 [Enbodi nent 13] Referring
now to Fig. 28A to Fig. 30C and Fig. 32, a description will now he made of
an enbodi rrent of the present invention. In this enbodinent, a nmethod for
manuf act uligig! camicraguibdad myatratd diispiyay(coksl ol cypei disiplngi cat edyvicStich sescemt:hod
by which a TFT of a pixel portion 5 is fornmed on a substrate in an inverse
st agger t PpUcctardcH S%ﬁ%mgscv@abtamﬂmmm potdle pierevitied tetroinahidsuch as mobile

above-descri bed TFT i rranuf actured, will now be explained in detail in
accor dancéommiﬁeﬁb §E’é‘|§ le teeghopg antl¢lecignicauaebegk) e Seme xanaple phehosamshvivme, a
term nal o manuf acturing steps, which is electrically
connected % ‘ine of a circuit provided on another substrate.

s B 1 2 L i UG o,
o onl oy et 20 E il B abrod 0B ara,a Rybeadt a0 A b abn e At At
Subot r ot oA AR Bt L0030, 3 aad o oot SE)rGOSiSIuiCQa'? Lo ass may
enaf heruron Ho'zh A 8‘55%*‘%b‘ﬁghéﬁi’é@gk@%@d%ww SRl Erkrlstudion
char act ryat) o KIMNCAR, i, QUAChI SURBLEREE Mok JDRSLL FHBSLLANS, 3y e

enpl oyed ‘as anot hét substTate cond Ve

entlr@osuméﬁ%sa{tlhb&t?omoggg@%gk@%ﬂeg&g%ggm@a& 3390, a 1115t 1 thogr aphy

step is carried out, a resi and an’ 20 unnecessary

portion is ren@VveeChihowaYa q-,nay%p &trﬁhbn&cg{m%imﬁr%wn Pdd ha%mb%h

wiring lines and el ectrodes (namely, source Wi ring |ine 410

?L?% goc(dgggf%%gtea ggel;’ré@éo as AYLSHUNG HaRae) 1 i dhORde N Hmtr%cmmlo 14481 agr e
portion 2402; a speaker section 2403; a recording medium 2404; and operation switches
2405. This player uses DVD (digital versatile disc), CD, etc. for the recording medium, and

15- can be used for music appreciation, film appreciation, games and Internet. The present
invention is applicable to the display portion 2402.

Fig. 27A shows a portable book (electronic book), and it includes a main body 3001,
display portions 3002 and 3003, a recording medium 3004, operation switches 3005, and an
antenna 3006. The prése-il't ‘invention can be applied to the display portions 3002 and 3003.

20 Fig. 27B shows a display, and it includes a main body 3101, a support stand 3102, and
" a display portion 3103. The present invention can be applied to the display portion 3103,
which is equal to or greater than 10 to 50 inches in diagonal.

The applicable range of the present invention is thus extremely wide, and it is possible
to apply the present invention to a manufacturing method of electronic equipments in all

25 fields. Further, the electronic equipment of the embodiment 12 can be realized by using a

constitution of any combination of the embodiments 1 to 11.
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The above-described wiring lines and el ectrodes may be manufactured from.
materials of such an elenent selected fromTi, Ta, W M, C, Nd, of an
al l oy which contains the 25 above-explained elenments, or of nitride which
contains the above-described el enents. Furthernore, plural sets of these
el ements which are selected fromTi, Ta, W W, C, Nd, plural sets of

t hese al l oys containing the above-expl ai ned el enents, or plural sets of
nitride ﬁnggﬁgghgqg t he above-expl ai ned el enents may be stacked as the

0

material s ese mn ing |lines and electrodes. Next, both a Cu film 4106
and anot her Gq.f.1b re re .8 source . wirin line 4102 and
a term nal por%ﬁlfLon1 °4ri%‘%9%?1 e%éefgﬁ g g13 tiEsgp 1§’éé‘”&i“§i“’ @SB)&L of5 By

coating the. 68 Wi s, the. il.m t he resj stance
can begde%?ézgggﬁghébpgl%4&&]ég| tuﬁfonﬁgﬁéptPﬁE“ﬁHW%WLQ%hQnﬁﬁ@P CREINghe
di splay. ] agon el portion
elx c gedg 5 {Hr@ﬂg ?b%gg%gggﬂ& t F})ﬂﬁ@a&\% %%Cg{nas%ﬁ%‘tod %ﬁh&gglﬂbﬁﬁbﬁ‘é‘ NTF ‘Pﬂlg
resi st @nC@f&ﬂfe@Tﬁﬁa S%ﬂb%ét%ll&éﬁﬁtnvkgciltdf’gé%géslsf_lgl??1 1‘?) QSII]R(V C%élatw Pﬁkftclo(é%t?‘[rhﬂ an

this is advantageous when e W rings

al | oy t habeht aB(BveadélsQnBéd TFOS& RhndMESSef lw?l'm%«t" Be & L}Slalé}?d %r':&f'g adi acrspuh&ca an

enpl oyed as the netal Im Alternativél

al | oy of witlesepe! @@rmsx FRPigb80EBhRYES, QLstHehézﬁne aBkak lgérln ﬁhl &Ln?%{l i§ag0 of

t he above-described manufacturing nethods is featured

pl ati ng praovessusihgBieps,Nehislor detibAlly@dniepRd (8% \Llﬁ%omﬁé%f aQ‘?fchngﬂﬁx at&
connected to each 15 other by using wiring lines so as beco

pot ent i alon anotiachbsotder ThidbwGirateiRowWded B ah bBRSHOMIHE B t% Su M‘%x@)@g LsigRmpect
these source wiring lines so as to beconme equi-potential may be cut out by

| aserlQ i @hm@wat aseioneleys effigr8he ik B00@rRHpEREE LREFBHAIOR-DasLheen
acconpl i shed, or be cut out at the same tine when the substrate is cut

out aft eplange 11rp3| /ét nef Ipg.ddess operation has been conpleted. Also, a
short-circuit ring may be formed by 20 using these wiring patterns. Next,
an insul ati nE‘Wtr ? psraiconducsor displardenies mmrmﬁmqtueddmmhqﬁ@ymg’\hlsm&tﬂu@ﬂIOCEOH
nitride ,filmis enployed as this insulating film a thickness of this

i nsul ati h@vmmanlfgfg tnsEdsion charasserdic. As a usable substrate, such glass substrates as

barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
15 known as #7059 glass and #1737 glass, manufactured by Comning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate
may be employed as another substrate.

After a conductive layer is formed over an entire surface of the above-explained
substrate 4100, a first lithography step is carried out, a resist mask is formed, and an
20 unnecessary portion is removed by way of an etching process operation, so that both wiring
lines and electrodes (namely, source wiring line 4102, gate electrodes 4103 and 4104,

holding capacitor 4105, and terminal 4101) are formed (see Fig. 28A).
"The above-described wiring lines and electrodes may be manufacrured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which conrtains the
25 above-explained elements, or of nitride which contains the above-described elements.
Furthermore, plural sets of these elements which are selected from Ti, Ta, W, Wo, Cr, Nd,

plural sets of these alloys containing the above-explained elemencs, or plural sees of nitride

73



to 200 nm Preferably, this insulating filmhaving a thickness of 150 nmis
formed. It should be understood that the gate insulating filmis not
limted to the silicon nitride film but may 25 be manufactured by

enpl oyi ng such an insulating filmas a silicon oxide film a silicon oxide
nitride film and a tantalumoxide film (see Fig. 28C). Next, a first

anor phous sem conductor film 4108 having a thickness of 50 to 200 nm 74 3
preferably 100 to 150 nm is formed on an entire surface of the insulating
fi | m 4107 omyainingpiheybage-thelakedwhematth oty $achcked ahthephasmals@ftherettivds and
the sputtering nethod.- An anorphous silicon (a-Si) filmis typically

f or med, dﬁﬁﬁ@nﬁ§#Wﬁ@daifiIn1thickness of 100 nm (see Fig. 28C). 5 Next, a
second anor phous sem caonductor _film 4109 contai ning one conductivity type

(either n-typeedr bpty g ey filnhdRg egd anethentoui o b lfere fogmpydeom aoing séuirce

t hi ckness of 20 t fo nm The second anpr phous seniconductog filLm 4109
cont ai ni MGTRE npﬁgﬁ pRq 2 seranpakpordam A bvoreaiinga igtipaacenbiises Figi 48P ype
(either n;type or. p-type) is faornmed on . the entire surface by | oyi ng the
known i{re{h‘(cﬁ?aé‘ﬂé Fbea%’“f 1r1@|va«§l?r§w@99@¢f3t%"d0§ CIHEN B SHCE ev ﬁ‘g&r?é‘t'% 5d. In
t hi s enbodi,nent, ile a silicon target intp whjc sphorus has bgen
added i s a@ﬂﬁi‘é?@ﬁ%f*{ wﬁogfsemvoafﬁbwﬁﬁﬁw%ﬁf %ﬁ%ﬁﬂ%& P tveTeREe OB i ng
the n- type, npurit l,enent, was forne see Fig. 28C) ., Next hot or esi st
mmeke 458 B ot afURTRR Loy Sive e e e KBS enf ki Db &,
and t hen essary.portion ther.eof |s. d._by. f 5...

et chi ng 6?%&@ Q@%‘é”%na%%ﬁg{ 3c%al%ecf) 8“:? % %Egﬁrgtéﬁgcmg‘é[e\?mﬂrz I ﬁlgsg\ﬁynlg‘ pzf'gqcﬂl}rAtshlf he

etohi 0. SRR Ao B B8 wibl NShift ok 600, MG TS ROH 8ra1y Gt 60 1O

met hod i s enployed (see i s’et ¢hi ng st ep, e the second

anor pROUS; Sl GORRNET (QéﬁnEHsm Iﬁi%g'as %%ohgﬁentf"icl§ ts RERIRRAUSs 3R &9 !1'1%%19 r

film4108 are sequentially et at a ace other than the 20 resis

e 1 o R e D S g b L T A2 e
pi xel  potdeirMrtilm.
Also, each of the above-described manufacturing methods is featured by that in the
plating process step; the source wiring lines of the pixel portions are connected to each
15 other by using wiring lines so as to become same potentials to each other. Also, the wiring
lines which are used to connect these source wiring lines so as to become equi-potential may
be cut out by laser light (CO, laser etc.) after the plating process operation has been
accomplished, or may be cut out at the same time when the substrate is cut out after the
plating process operation has been completed. Also, a short-circuit ring' may be formed by
20  using these wiring patterns.
Next, an insulating film 4107 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of this insulating film is selected to be 50
t0 200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. It should
be understood that the gate insulating film is not limited to the silicon nitride film, but may
25 be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
nitride film, and a tantalum oxide film (see Fig. 28C).

Next, a first amorphous semiconductor film 4108 having a thickness of 50 to 200 nm,
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Al so, both the second anorphous sem conductor film 4204 and the first

anor phous sem conductor film 4202 are fornmed in a hol ding capacitor 4313.

Next, after the resist masks 4205 and 4206 have been renoved, a third 25

photol i t hography step is carried out, and a resist mask 4207 is fornmed, and

al so an unnecessary portion is renoved by way of an etching process

operation, so that both a first anorphous sem conductor film 4208, and
754210, 4211 are formed (see

second anorphous, sem ductor. filnms 4209, : ‘

Fig. 29B Fdﬁﬁgmfléfﬁéﬁggﬁ@“dbévéﬁﬂé§b?mBéﬂ“?%%ﬁ@?(ﬁﬁQ%ﬂwszHHSﬁMDGéﬂzha
first i nterlla‘ﬁeg insulating fil mAﬁéS mad\%é&g a lsi | icon oxide nitride film
having a SPIRIQPREEE Kowsgerindisuch dytheplappa mthed pdwaP oV imenhdwd n
such a ner that this first.interlayer. insplagting film 4213 may 5. cover
Che sour & SrPFRGPHEOR3T D) fhes ekl formed v Jravute b Fbisknanal {9

hol di ng acirt oF 13 of the pixel portion 4314 (see Fig. 29C). Next, a
second | Rﬁﬁ?ﬁ%gﬁé’f 2|8§‘ul ating film 4302 having a thickness of 1.6 m which

ds. i C | ati. ¥ d f . [ i.n i
corr esponds ke L oI5t ALIRITBLEK B Bt of SEVUC TeRl R LS
itride {iluBe o Rk i e : e insul ating materjal gmd
g L Byt L SEOATLTER iy A0 ORISR Sl gpde
Al ter nat h¥el The QQJde”ArGISrér%‘ds E&ﬁicbh&&z@%ﬂ@l@@%ﬁéﬁ@ﬂg@?@% theﬁrrei%aﬂéncwm

material, and furthernore, an inorganic materral m

Th ft i i i) 4 ' ' t .esi st
er eaf t edpabidflaBp mg‘a(%lat! (%dﬁléil%@@%ﬂ) b agrtRP Eﬁﬁyéé :Sf;’p:cn?peqei'z{ folr6dd 84 thg @nfifeS! S

mask 4301 is forned, cont act ormed by executing a dry

et chi ng sirfe Bhe@phgMaehe Raboni He@E! R)80asS th@plalRat OVE fetchbF &Y he
connect the source wiring line 4311 to the second anor phous sem conduct or

fi | ma20@urktingmethedeln tiembadindat, wiahi Aglicdittageds $ndoayiieH phBisHyriishased
to electrically connect the holding capacitor 4313 to the second anorphous

sem condeetaddéd isemgRdyed, thdlss@ndamasrtbRoussenti@tilub@r @l g 109 88diriAg fhe n-
terminal potion 4310, and this contact hole is used to electrically
connect wpeirgpumtywlamery Wasferrhal (sbeFige2®Chal portion 4310 (see Fig. 30A).
20 Subsequently, a transparent electrode filmsuch as ITO
(1 ndi um Ti n&eitdephdtaresisy masks htdknessl 2061 8renrfoirsed dryneehy Tieneaddoad,
since both a fifth photolithography step and
photolithography step, and then, an unnecessary porrion thereof is removed by way of an
15 etching process operation so as to form a source wiring line 4311. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
29A).
In this etching step, while the second amorphous semiconductor film 4109 and the
first amorphous semiconductor film 4108 are sequentially etched at a place other than the
20 resist masks 4205 and 4206, both the second amorphous semiconductor film 4203 and the
fist amorphous semiconductof film 4201 are formed in a TFT 4312 of the pixel portion.
Also, both the second amorphous semiconductor film 4204 and the first amorphous
semiconductor film 4202 are formed in a holding capacitor 4313.
Next, after the resist masks 4205 and 4206 have been removed, a third
25 photolithography step is carried out, and a resist mask 4207 is formed, and also an

unnecessary portion is removed by way of an etching process operation, so that both a first

amorphous semiconductor film 4208, and second amorphous semiconductor films 4209,
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an etching process step are carried out, a transparent pixel electrode 4309
is formed (see Fig. 30B). Next, in order to forma netal wiring |line, both
a sixth photolithography step and an 25 etching process step are carried
out. A metal wiring line 4303 is fornmed so as to electrically connect the
source wiring line 4311 to the second anor phous sem conductor film 4209.
Al'so, a netal wiring line 4305 is fornmed so as to electrically connect the
second am)rghous 76 sem conductor film 4211 to the transparent pixel

el ect r ode 4438912 1Al a7 formadetsed Figi 29Mg |ine 4306 is forned so as to

el ectrically connect the transparent pixel electrode 4309 to the holding
capaci tor 4313exnadisr the aheveaideydiribed gesfst meskaD i mobed medtssowalaytiansulating

el ectri cal,lfly ?gnnect the gate electrode to the termnal portion 4310. It
shoul d al &606é 1 Asads of paficaroxidenBridefian hawing aghicknass oS0 ran stfacketby wyer
fil mmade pf bot hgﬁ/n[gi f]jblén having a thickness of 50 nmand an A -Ti alloy
film havi ﬂga S aethed mogchammapendandidfirssawrRye. ingdgjng film 42 1Bheay

met hod .f or _manufacturing the sen cond r_display device shown in the
erbod entoVs e RGUHE B IS DS s KBS 1A b AEHhesgikehperions s dhsmheing

pi xel el ectrode s LTOis. fo d to gé nunmber of photolithography
steps by (\?ﬁﬂaéﬁogagﬁj]gf%rﬁl’é”g)ﬁaff&rb%fﬁl@eéﬁgpi )-device is manufactured as
follows is e to . thestotal nunber. of..th hot ol i thogr aphy steps, for

t he above-de?g?%%gfehgﬁﬁgggiﬁFfHB” ?ﬁdﬂ“ﬁ%ﬁﬁﬂgwgﬁb%gyﬁgﬁ?bOgéﬁﬁTﬂaWhl
after the i fd | L -are forned.. the. transparent pixel electrode
such as ﬁ#%spém\fmogdne&g.Or'ifs%‘;mrsgglﬁ%,m?tffl?lsmﬁgfégfﬂ?r&ﬁf SCFRD AT ﬁ(ﬂn f figst
met al Wi riagdvip L 9. pixel s el.ect rode ;such as LL.TO in.the
~begi nni ng. of vEhEsulibing gg‘tl ﬁ??%@%‘?éﬁ@i@f@?ﬁ%ﬁé‘ﬁﬁ%fﬁ o JB i Pt the

phot ot H&gﬁﬁ@ thtﬁS@ﬂ?@ nt&idd %Hdiqu B be -Tli% rEgimse&é%: ad ﬁ%nsser&) 3 %rgqggtéyycprgy

sem conductor display device can be manufactured I ch™ s consti

t he sour GRsWh#ihd Gildai N ; i o GUT f,.Lhe
stlhfih@gilhi N&IAILLVER, YAl Hfide Gid the lgﬁea?lﬁg be ag [dyed a@i%%?)&rf,ﬂxteu?eo P

i nverse stagger type pixel portion and the h o citor

0,11, A s o i S, B Tl T
filmin tbishetmdideetaphgS swrfiddbdr, &f fatt niBbid301 ¥s Gl ¥nd then, a
contact hole is formed by executing a dry etching step. This contact hole is employed so as
15  toelectrically connect the source wiring line 4311 to the second amorphous semicondﬁctor
film 4209. At the same time, another contact hole is formed which is used to electrically
connect the holding capacitor 4313 to the second amorphous semiconductor film 4211.
Also, another contact hole is formed in a terminal potion 43 10, and this contact hole is used
to electrically connect the gate wiring line to the terminal portion 4310 (see Fig. 30A).
20 Subsequently, a transparent electrode film such as [TO (Indium-Tin-Oxide) having
- a thickness of 110 nm is formed. Theréafter, since both a fifth photolithography step and
an etching process step are carried out, a transparent pixel electrode 4309 is formed (see Fig.
30B).
Next, in order to form a metal wiring line, both a sixth photolithography step and an
25  etching process step are carried out. A metal wiring line 4303 is formed so as to electrically
connect the source wiring line 4311 to the second amorphous semiconductor film 4209.

Also, a metal wiring line 4305 is formed so as to electrically connect the second amorphous
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the mobility of only I cn2N sec could be obtained. As a result, a drive
circuit for displaying an inmage is fabricated by an I C chip, and thus, the
drive circuit IC chip is nounted by way of a TAB (Tape Aut onmated Bondi ng)
met hod, or a COG (Chip On G ass) nethod. 25 Also, the nodul e manufact ured
in the respective enbodi ments by utilizing the present enbodi nent may be
applied to a display portion of electronic devices shown in the enbodi nent
12. 77 [ Enbodi ment 141 The enbodi nent 13 indicates such an exanple that the
transm sgi@RohdRSor FIRM LANEYRE Rﬁ?gﬂa?@{t?)‘lfxeqj@l\%&gdccm()h%l%t?i ra?ﬁ&ab%%@ggﬁlgr mng

t he photolithography steps six I'mes. "I n accordance w IS e I ment

14, a redieetd Bmtd BE as et ReAddl) 0hntlic RhaYrans M oS x B e Resdremoact ped by
executing photolithography steps five tinmes, the nmethod of which is

i ndi cat ebldthgdFtgpacRd: 451 NcAlsmnuh@edl Uniking [G@NEI0S ©Fsradd thias rendpQdiirmpt 14
are obtained at the sane steps as the manufacturing condition of Fig. 30A
in the emiadicharigaisleandde @idhd efantal poRivuf43d0ultdshguldtadpDewiokdd Bar explai ned

as follows: It should be understood that portions 10 corresponding to Fig.
30A af e mndil edtiegmayeridhen sadkedriefee fibneedewibod sTi fint &hvingfatrBickihbg of 50
manuf acturing condition of Fig. 30A is obtained in accordance with the
enbodi memn 2@l areAtBi allowfilnd hgvihg nehitkdssiof 56O nmedaphe escelcfsed Rig. BOTh t he
fifth photolithography step and the etching process step. This netal
wiring |ine lade methedpboyetufsoutsg the einsicondwadt Jisplondevice tshewsacurtbe
wiring line 4311 to the second anorphous 15 sem conductor film 4209. At the
sane ti rambedipienel 3, shereradwiringloes pee honedafterthe rivrspatng pixeheloetiede swek al
wiring line 4405 which is electrically connected to the termnal portion is
formed (3séd&CHsfprmedph togil pymbenef phiveslshagraphy wews yndvieh suchagemigopdasc®ps are
carried gut five tines, the reflection type sem conductor display device
can B r?gﬁ?%cﬂeﬁ}cédlsmﬁ}aéﬁchémégn%ﬁt fellavesd ishgauaotq KB soplosuaier nef Hhese 4311
on which,the netal ,filmjis plated, the inverse stagger, type TFT,6 4312 of the
pi xel pmqt@ﬁrﬁgarf@h&ﬁfapﬁ o e VRglesd dmagrTacsamng MEregio! i embRETESF i nal
13. That s, after the metal wiring lines are formed, the transparent pixel electrode such as
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel elecrrode such as I'TO in the beginning of the manufacturing step.
15 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constituted
by the source wiring line 4311 on which "Cu"is plated, the TFT 4312 of the inverse stagger
type pixel portion and the holding capacitor 4313 thereof, and the terminal portion
4310.
20 It should also be noted that such a TFT which is formed by the activation layer by the
amorphous semiconductor film in this embodiment has a low field-effect mobility, namely
. the mobility of only [ cm?/V sec could be obtained. As a result, a drive circuit for displaying
an image is fabricated by an IC chip, and thus, the drive circuit IC chip is mounted by way
of a TAB (Tape Automated Bonding) method, or a COG (Chip On Glass) method.
25 Also, the module manufactured in the respective embodiments by utilizing the present

embodiment may be applied to a display portion of electronic devices shown in the

embodiment 12.
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portion.4310. Al so, the nodul e manufactured in the respective enbodi nents
by utilizing the present enbodi nent nay be applied to a display portion of
el ectroni c devices shown in the 25 enbodinment 12. [Enbodi nent 15] 78 In
t he enbodi nent 13 and the enbodi nent 14, the plating process step is
carried out after the first photolithography step has been performed. In
this enbodinent 15, a plating process step is carried out after a fourth
phot ol i t hography step has been performed, which wll be described with
ref erencdEndvdingen38 to Fig. 36C. 5 First, a semiconductor display device
i s manufactured by enptoying a substrate 4900 having a light transm ssion
charact eri sti clheAsmbodadite 13 ubslidagdsesuchlah Glaagsic Suhstdqat ?rﬁn%ssu%'ir{krpp
borosilicate glass and al um na borosilicate glass may be enployed, which
are typi camfgpndinowdisphy#i0E9 cghbsSomnd By ferBingl@ass phorilithaah sl edc Ry
Corning Inc. Such a substrate having a |light transm ssion characteristic
known as tEnefudintaccoulsote atich dridembpliasthic d 4subafacava tyddsomiyoecesmlioigd as
anot her substrate. After a conductive layer is forned over an entire
surface GfVicaaapyvBaanisrairadly csedusing photolBbGsraphyf §tesd fivd tiegtROREstEp i S
carried out, a resist mask is formed, and an unnecessary portion is
removed B W\*M&‘ 'éﬂn‘ﬁﬁafé@élhfm&br ocess operation, so that both wiring |ines
and el ectrodgs (nanely, source wiring |ine 4902, gate el ectrodes 4903 and
4904, 15 hoPHICRGaRRiieETERE corglimnss shis emhodialens ddat)obarined oroveshitssepsi g.
34A). The apove-described wiring |lines _and el ectrodes may be manufactured
from nat 8% i'8f sSMappiasiEiRs arrndidore il K8l defedn fthommbodimant W3, Mojy Ciffersdt,  of
an all oynvz\]/hi ?ah cont ai ns _tlEE : aqo_\/e- exel f‘i ned eiﬂement s, or of nitride which
cont ai ns"PREFSHGVR HEBS WilhRe e xplamed g follawg: + I shordd de yderspod ghas poftiomese
ele ts . which are sele d fromTi,, Ta, W W, C, Nd, 20 plural sets of
t heggBal ?%?essgggﬁlpﬁitﬂ?lh%%bﬁ‘ear gatgg by g]i“h%’(ﬂneeﬁe&%’i‘ﬁ"sl}mﬁ?m&- ural sets of
nitride cont.aini he_above-expl ai.ned elenpnts- be stacked as the
materi al s b]ﬁﬁ lt?slﬁ’erysf%g\t/\l} TR RES e‘é?\%‘“BT‘B&% 1S obtainedin accordance with the

embodiment 13, a metal wiring line 4402 is formed by executing both the fifth

photolithography step and the etching process step. This metal wiring line 4402 is employed

so as to electrically connect the source wiring line 4311 to the second amorphous

15 semiconductor film 4209. At the same time, a pixel electrode 4401 is formed. Furthermore,
another metal wiring line 4405 which is electrically connected to the terminal portion is
formed (see Fig. 31B).
Since the above-described photolithography steps are carried out five times, the
reflection type semiconducror display device can be manufactured which is constituted by
20 the source wiring line 4311 on which the metal film is plated, the inverse stagger type TFT
4312 of the pixel portion 4314 and the holding capacitor 4313 thereof, and the terminal
portion_4310.
Also, the module manufactured in the respective embodiments by utilizing the
presentt embodiment may be applied to a display portion of electronic devices shown in the

25 embodiment 12.

[Embodiment 15]
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Next, an insulating film4906 is formed over an entire surface. Wile a
silicon nitride filmis enployed as this insulating film a thickness of
this insulating filmis selected to he 50 25 to 200 nm Preferably, this
insulating filmhaving a thickness of 150 nmis forned. It should be
understood that the ;gate insulating filmis not limted to the silicon
nitride film but may be manufactured by enploying such an insulating film
as a silicon oxide film a silicon oxide 79 nitride film and a tantal um
oxi de film (deghFegbogdiudynt INextl thaehbodimeands,nhe wh repreardueh BlcafidimA907
having a thickness of 50 to 200 om preferably 100 to 150 nm is fornmed on
an entir efguthadet ehotdhishdgrapihyatté igasfhickmpdd6Gndly [n einiplopbadighedni @ SkNpMAng
met hod such as the plasma CVD nethod and the sputtering nethod. 5 An
amor phousPTEFES E6R I{ GUsry ofif dmrisdorshipbatdlyhdonpledstemhid keechaerfogmad fu lih
thicknessi@f %g? ,nm (see Fig. 34B). Next, a second anorphous seni conduct or
film 4908 ¢dHt seibegl wisk refercaae te bigt 344 ypéig. 36Ct her n-type or p-type)
irrpuridgy el eﬁgent is forned, ‘iie having a thickness of 20 to 80 rim The
second® anor phdds ASEMCERYGEE sisplay Idsvise sanemHeetiurdy ethelovmgarsubytrat ¢88ht 10
capabl e of appl yi,ng one conductivity type (either n-type or p-type) is
f or med og‘af’ﬁg’dpaeﬁ%}?[?téansgﬂ?sl‘%ghzﬁf}c‘éﬁ%}‘?oy‘gha usfe Rvmﬁtmvﬁbalasumﬁmtes he
pl asma %Qﬁnetbhod,land tlhe ap tterjng method. In this enbodinent, while a
silicon CAPGEPTREE- AR AR JpHELINBR beropiksatcg adbrampleyeshhisher: typisally
second a ou ] gonduct i 1,m 4908 cont ai ni the n- type inpurity
el enent &!fgé%oarb%é%%é@ségssﬁna.?8%74‘1%3135?5“1%5% ct %Bbﬁgéﬁ”% Ingskachpeghsaa: 4910
are for by, second hot ol.i t hography step, and then, a
unnecesggng%gwgy%ﬁg?ﬁéﬁ%% aFgm$EW%Wé@°H§%ﬁéﬁu%ﬂzﬁ ”“%Féﬁﬁﬁéiﬁﬁéég§§am
oper afi Oﬂla§%e4§nﬁlﬁy doﬁs@n%tﬁeq%ﬁs‘?ra iring line 5111. As the etching method
el't he tc '

in this case, r-awt e I'ng 'nethod or a dry etching nethod is

enpl oyed (seaftd- comdthlive %&eh%&@ﬁ%ﬁ%%ﬁzﬁﬁbggﬁﬁéf me:w%i ik hﬂ%@?ﬁe‘égﬁ@ﬂwor

anor phous sem conductor fi anor phous

4905 and Aet0 both e el i o st ek 1 orb B e
unnecessary portion is removed by way of an etching process operation, so that both wiring
lines and electrodes (namely, source wiring line 4902, gate electrodes 4903 and 4904,
15 holding capacitor 4905, and rerminal 4901} are formed (see Fig. 34A).

The above-described wiring lines and electrodes may be manufactured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which contains the
above-explained elements, or of nitride which contains the above-described elements.
Furthermore, plural sets of these elements which are selected from Ti, Ta, W, Wo, Cr, Nd,

20 plural sets of these alloys containing the above-explained elements, or plural sets of nitride
containing the above-explained elements may be stacked as the marterials of these wiring
lines and electrodes.

Next, an insulating film 4906 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of Lllié insulating film is selected to be 50

25 10200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. [t should
be understood that the gate insulating film is not limited to the silicon nitride film, but may

be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
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fist anorphous sem conductor film 4911 are fornmed in a TFT 5112 of the
pi xel portion 5114. Also, both the second anorphous sem conductor film
4908 and the first anorphous 25 sem conductor film 4907 are fornmed in a
hol di ng capacitor 5113. Next, after the resist masks 4909 and 4910 have
been renoved, a third photolithography step is carried out, and a resist
mask 5001 is fornmed, and also an 80 unnecessary portion is renoved by way
of an etch_ilzr;g Frocess operation, so that both a first anorphous
sem conduglf immsboantanc m@nﬁlﬁh &EeiFphaoyB).sem conductor filnms 5003,
5004, 5005 are fornmed (see Fig. 35A). Next, after the above-descri bed
resist mask 5804, Dﬁf&mvemph(al\fscmstmdmmefﬂllayé)OTmﬁu{«atﬂ]ﬂgcm@ (fflsbm@@@@,n{rade
of a siIicoF oxi de nitride filmhaving a thickness of 150 nmis formed by
way of @Tpicain l89monkdOh, isdosuchom anamuier sadiat (fhhs ifdulsind fileEbay 8
insul atin f| I m5006 may cover the source wiring |line 5111, ‘the TFT 5112
of the piskdRlopse ﬁh%hnmrlmedanbm:hes the Ipttismg C‘é@m&uh@@nn&ﬂlﬂ.&poﬁeﬂn&gth&ﬁ B) .
Next , 2 s cond interlayer insulating fil m5008 having a thi ckness of 1.6 m
whi ch 2 162 8F1osRp G0 (arﬁlbﬁ g i epicallyformedhgy ikt benvinad o flrd ehioknas 0y 1106
resin is forne first interlayer insulating film 5006 nmade of a
silicon &T&%?e ‘%:34 “film In this enbodinment, the organic insulating
mat eri al nmad of the a resin is selected as the second interlayer
foterrhe Aim

i nsul ating filTME068°0 by sgayispndysiogfilm 4808 ¢n tainénd Grice ondyc the tyampéd oy ed
el et ed CRNSRSORRR P GRF) EVrrbekBEAL B piotbM TRy Hpy tatlarsss of Haritea
Mnsul ati ot TP RbolebR 6T Rpelragb A 420 soriigine the amoh dreror med
A'so, o gt BBt bREe L E bR YR BB 6P ekl Baey cBafmectns e
(see Fig 58 W%‘ﬁ’@‘ o Moy R R SIS BRER RS RS e oo
\év'r ring | 3'33";“2‘3‘.1’8‘5@‘??32 mllglntgg @&%&ﬂlen@%l&lﬂ@ysﬂ%} P B DpDs it A
enbodi nErtenkdded s dnfjflovRt SHe sEbédB arRSkph&s sefdicorfdcrdMfiim E1@08 n@thing the n-

type impurity element was formed (see Fig. 34B).

15 Next, photoresist masks 4909 and 4910 are formed by way of a second
photolithography step, and then, an unnecessary portion thereof is removed by way of an
etching process operation so as to form a source wiring line 5111. As the etching method
in this case, either a wer etching method or a dry etching method is employed (see Fig.
34C).

20 In this etching step, while the second amorphous semiconductor film 4908 and the
first amorphous semiconductor film 4907 are sequentially etched at a place other than the
resist masks 4909 and 4910, both the second amorphous semiconductor film 4913 and the
fist amorphous semiconductor film 4911 are formed in a TFT 5112 of the pixel portion
5114. Also, both the second amorphous semiconductor film 4908 and the first amorphous

25 semiconductor film 4907 are formed in a holding capacitor 5113.

Next, after the resist masks 4909 and 4910 have been removed, a third

photolithography step is carried out, and a resist mask 5001 is formed, and also an
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all oy of these elenents may be enployed. Also, simlar to the enbodi rent
13, each of the above-described manufacturing 25 nethods is featured by
that in the plating process step, the source wiring |ines of the pixel
portions are connected to each other by using wiring lines so as to becone
sane potentials to each other. Also, the wirin lines which are used to
connect these source lines so as . to 81 becone equi-potential may be cut

out by laser. I)ihqht (érCO | aser tﬁéc.) after the plating process operation
has been HELEHPTISHEEO" Grieaychey way oo chingeosaneperatinm, whemtttheh a first

substratennig cut out after éhe 8¢ft|gg pr?ﬁessgﬁperatipn has been
conpl et ed MAPSSYS seraigapductor gy pUOL, pad spegndhamprnhivs seyicosdwgor fillse5@3 i ng
patterns. S uently, a tra rent electrode filmsuch as ITO

O SNy e P 2R

(I'ndium T ess of 110 nmis forned. Thereafter,
since both a\§iJj.t talithography ste an etching process step are
I\éé‘{[ L 008 Bt aite |f‘ésé¢t‘P§'d€g§%§ “?Oé“fgd}*ﬂféﬂn(%f epingulatiggp) .

carried out, r‘anspar‘en

Noxt. 3 1 IR AT AL i W UAL LS, BOLI . SLXED Bhot el Lt haor aphy

step and an etchin Frocess's

5105 is {05 BRAmI @S nl&@hEl §6LEL gﬁlaltr%er ﬁnl%:g %elg%gl%%tr%?fg{)lgsag\ﬁléé @?ﬂ éé%eiﬁgylﬁ-% ne

to the secohd anor phous sem conduct or

5107 is tovmAeS6uRS whith BRI M Cal PEESD SftthégﬁceF ogrglgﬁ g@@?@%&ﬂﬁm@%ng a

sem conductor film 5005 to the transparent pix

nmet al mﬁtﬁ@gj&ﬁﬁ$13ﬁég$ﬁigsggrnEd so as to electrically connect the
transparent pixel electrode 5103 to the 15 hol di ng capacitor 5113. Also, a

netal wiringNekne %t0dd irfefll@erdusRird il RIsaehihElhi h te
el ectrode to the term nal p%ftio# SHIOT It shoufd’gfé%knggﬁgﬁg%“%hﬁ#ﬂ%% t he

net allowi comespoatierd ah orgarfit asskieidgaigierih] hiddERAQ B licROLR i@ folhnelil #J’E hgyt' ng a
t hi ckness of 50 nmand an AI-Ti alloy filmhaving a thickness o 00 nm

may be useerl{wemsElagng BELHF006 matlbof salikach:fids nBnufiasc tiuha nftd€iment, the
sem conductor display device shown in the 20 enbodinent 15, the netal

Wi ring |¢ugesicaneulivngrethraddl enadehel theanspiarresin ipbel@dre@hetiid Qdendushilaps | TO
is formed. A total nunmber of photolithography steps by which such a
senm condgéulgring §lre 506 Abvireevely, palyivfideand de liks niglbeenplofdeg viad odaniche
total nunber of these
material, and furthermore, an inorganic material may be selected. Thereafter, while a
15 fourth photolithography step is carried out, a resist mask 5007 is formed, and then, both the
first interlayer insulating film and the second interlayer insulating film, which are formed
on the source wiring line 5111 and the terminal portion 5110, are removed. Also, acontact
“hole is formed which is used to electrically connect the holding capacitor 5113 to the
second amorphous semiconductor film 5005 (see Fig. 35C).

20 Next, Cu films 5101 and 5102 are formed on the source wiring line 5110 and the
terminal portion 5111 by executing a plating process operation (see Fig. 36A). In this
embodiment, similar to the embodiment 13, as the metal film, Ag, Au, Cr, Fe, Ni, Pt, or an
alloy of these elements may be employed.

Also, similar to the embodiment 13, each of the above-described manufacturing

25 methods is featured by that in the plating process step, the source wiring lines of the pixel

portions are connected to each other by using wiring lines 50 as to become same potentials

to each other. Also, the wiring lines which are used to connect these source lines so as to
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phot ol i t hogr aphy steps for the above-described manufacturing nmethod of the
enbodi nent 15. That is, after the netal wiring lines are forned, the
transparent pixel electrode such as 25 ITOis formed. As a result, it is
possible to formeither the nmetal wiring lines or the transparent pixel

el ectrode such as ITOin the beginning of the manufacturing step. Since

t he above-descri bed photolithography steps are carried out six tines, the
82 transnj ssion type sen conductor display device can be manufactured which
i s const i PHOBY cay i@ tigbuerke etounly lasardight (O dnsenbicChufiedfie plscind @loedss t he
i nverse stagger type TFT 5112 of the pixel portion 5114 and the hol di ng
capaci t orOB13uon Ray ke acapmiplishedt er mapht cpoodti:onhe SEiOrink WhesHeULEs@ls0 be
noted that when the sar’[e_matal as the metal wiring line is used in the

pi xel el dEEVOE Afgt thyrnlatng eincesy pecrasinh bonbhestcompltevil c&lsway shettaemednby
executing th hot,ql i t hography steps five tines. Simlar to the enbodi nent
13, the ‘?X/Ee @BPI‘?&‘i YLEB&%LF%W@&;@M?H@- IC chipis nounted also in this

enbodi grent . 350 Al so, .the nodul e nuf a%t,tlred in the respective enbodinents
by utidizi ng PRETISPHLHTaRRBEH featrofafiimsucdas [T&d (indivm dhisDsile pbattingn of

el ectronic i.ces own.in th nbodi ment 12 —nbodi nent 161 In the
above- des\ ctrh;%i %é&gse%@@ ir}?éhstfgﬁe‘goTs%B FreREe é@ﬂ‘ f’E &h phpiclisherreplor stdewnd es
15 - ' duet devi that th FT of th i xel

port 1 on' 18 Ceeihe R e R BREREMT I p BarRFERIe oo o b Yt fomaed s Bigponds

to such gggem conductor device that a TFT of a pixel portion is nmade of a
channel - st opped type, which will be explained wth reference to Fig. 37A

to Fig. 39C NGl r 16O --di spl devi ge i s manufactured b

el oyi ng a Subcrr St EEYSPERURAingh BB Bhr b aRah T TR e
As a [gsabici SUCH rales:: rium horosilicate glass
and aII um@%ﬁﬁtlrﬁégﬁggfsﬁsgg?e gl ag‘iéén%ﬁ e%&én"%{‘ﬁ%‘@ﬁ%h&% b?ﬂf)lf%'%ﬁtf}cal nown

as #7059c@hags thnsbitdd I RSS51 f@f&'glﬁ(ﬁfe%rﬁfjatgxrp(ﬁ%{l LO8icbAGuca i 3003.

substrate
Also, a metal wiring line 5107 is formed so as to electrically connect the second amorphous

semiconductor film 5005 to the transparent pixel electrode 5103. Also, a metal wiring line
5108 is formed so as to electrically connect the transparent pixel electrode 5103 to the
15 holding capacitor 5113. Also, a metal wiring line 5104 is formed so as to electrically
connect the gate electrode to the terminal portion 5110. It should also be noted that as the
metal wiring material, a stacked layer film made of both a Ti film having a thickness of 50

nm and an Al-Ti alloy film having a thickness of 500 nm may be used (see Fig. 36C).
In the method for manufacturing the semiconductor display device shown in the
20  embodiment 15, the metal wiring lines are formed after the transparent pixel electrode such
as ITOis formed. A total number of photolithography steps by which such a semiconductor
display device is manufactured as follows is equal to the total number of these
photolithography steps for the above-described manufacturing method of the embodiment
15. That is, after the metal wiring lines are formed, the transparent pixel electrode such as
25 ITO is formed. As a resuls, it is possible to form either the metal wiring lines or the

transparent pixel electrode such as [TO in the beginning of the manutacturing step.

Since the above-described photolithography steps are carried out six times, the

82




having a light transm ssion characteristic known as a quartz substrate and
a plastic substrate may be enpl oyed as another substrate. 25 After a
conductive layer is forned over an entire surface of the above-expl ai ned
substrate 5200, a first lithography step is carried out, a resist mask is
fornmed, and an 83 unnecessary portion is renoved by way of an etching
process operation, so that both wiring |ines and el ectrodes (nanely,
source wiring |ine 5202, gate el ectrodes 5203 and 5204, hol ding capacitor
5205, anduhesmisiah nF20thi@ndut @ teglag e eicEicsn b fdhufalha aheyer d @@&&%ﬂ?&q
wiring lines and el ectrodes may be manufactured frommaterials of such
an el enenby gelsouteedvifinghnis | 1 Tan Whic MG u"G plabid, rlaf irarsalstey. b CTFgont|ai ns
the above-explained el enents, or of nitride which contains$ the

above- des@rthpetxebpenmionts.14 afurhbboldoreapptitdll 18 ehacof athasaceh@AERISIoWhi ch
are selected fromTi, Ta, W W, C, Nd, plural sets of these alloys
containiﬁﬁl@he above- expl ai ned el enents, or plural sets of nitride
cont ai ni ng the abqve-expl ained el enents may be stacked as the materials of
these Wi ring it shoyld alse bymered du mdwoghe Nexe mdsalt 45 the Guetdli wining 206 iaadd in
anot her film 5209 are forned on both a source wring line 5202 and a

t er mi nal ?56 Pixebrlesppde, gyetiscaiontypigernissinguicrny dewich oty bs enteddy e3d@)ting tBy

coating the source Jine with the copper film 5206, the wiring resistance
can be dé%’Pé%'éfglagfaa HSQEP%EE p8%&ible to | ower the power consunption of the
di spl ay. Thi §.is[ advgnt ag{;:%us V\:hﬁn lg the diagonal size of the pixel
portion excedd2I¥ PLReR00Mment Lf, the dinecisgiibronsguskapf I C dupisaadwyred he
W ring r%fssiosl%kﬁﬂlc%n econes significant in a larger size display. In

parti cul ar, '8 SRRt ageous when the wirings consist of Ti, Ta, W

Mo, Nd, an all t hereof or nitride of these elenents, In this
enbocciilrorrent , Cu i élsg)yhf) eor)r/‘gg&gsfnﬂ’r’ga%’%‘ggllhftﬁ? FﬁSpe%Vt‘f§Pﬁ3&§W‘é‘P‘§ by A&,IIZ‘AIEJ they |
Fe, Ni, I h I . b | oy this 20 netal
Fim § ot S il b ABER R E R ORI S SRR oHE Hrteonshiapmar el .

Ag, AU, efgboditSent™M2. Pt. or an alloy of these elenents may be enpl oyed as
this metal film Also, simlar to the enbodi nent 13, each of the above
descri bed manufacturing nethods is featured by that in the plating process
step, the source wiring lines of the pixel

[Embodiment 16]

In the above-described embodiment 13 to embodiment 15, the semiconductor devices
15 correspond to such semiconductor devices that the TFT of the pixel portion is made of the
channel-etched type. This embodiment 16 corresponds to such a semiconductor device
that a TFT of a pixel portion is made of a channel-stopped type, which will be explained

with reference to Fig. 37A to Fig. 39C.
First, a semiconductor display device is manufactured by employing a substrate 5200
20 having a light transmission characteristic. As a usable substrate, such glass substrates as
- barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known asa quartz substrate and a plastic substrate

may be employed as another substrate.
25 After a conductive layer is formed over an entire surface of the above-explained

substrate 5200, a first lithography step is carried out, a resist mask is tormed, and an
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portions are connected to each other. by using wiring lines so as to becone
sane potentials 25 to each other. Also, the wiring l'ines which are used to
connect these source lines so as to becone equi-potential may he cut out
by laser light (CO2 |aser etc.) after the plating process operation has
been acconplished, or may be cut out at the sank tine when the substrate
84 is cut out after the plating process operation has been conpl eted- Al so,
a short-circuit ring may be forned by using these wiring patterns. Next,
an i nsul atirhgcdsdrrps e i srfieredibg woy ef 2aaprcbid precsiofacon Which& BB Kifigon
nitride filmis enployed as this insulating film a thickness of this

i nsul at i ngnes Pl ickecsisides (eainelp, feir&Owiring 6n@GA0hmatPrbikenabl $203 kg 5204

i nsul atin Lk%g]having a thickness of 150 nmisforned. It should be
under st oo8OWag capeitgat €05 asditaniing X0 miesforroed (seeifteed789. t he silicon
nitride film_but may be manufactured by enploying such an insulating film
as a silicon ORFakoYS desrribedwiringdimepancielectnodes e bf infamufamared ftcam trakerinls

oxi de fil nﬁﬁ(@ge Fi g 370). I\fgxt, an_amor phous sem conductor film 5208

havi ng’a ¢ s eepenelecsed fomnhy, Tag BV pier braliilyof1poaliay whohmentiiss flor med

on an entire surface,of the insulati filmb5207 b enpl oyi ng the known

met hod sutiP¥Eee N SLemEnE ST RN %Wél%@@ﬁﬁﬁt[g?i&bggﬁﬂgm%ﬁd ehrments.

anmor phousgsilicon (g3-Si) filmis typically formed, while having a film

i cknesF B heBE el bt v Bescssed Bhiathich pRotored iom Fadis Y5960, Gnd 6302
f f d .15 photolith hy step, d then,

Cinnecessary e boheef a5 o i Rreti e By TR Leiera g oo aride

TPt hi o cnngaiithe thel ROV S SRSt sy et it gs Rt ohegtibees Sing

ean0ﬁ§d1ﬁ§§%n§g ct ggg). In this etching step, while the anorphous

sem conduct or Ti m%) is etched at a place 20 other than the resist

ks 5301 3 . i ol 0.5303,§ s 1 f-grmed i
masks a3 308ch @gjuaﬁm{ W@%?ﬁqtﬁgpéﬂcfﬁ%[]ﬁ Jdo! 1. ?ormen dﬁ%tb&: ! 1['}?1"[1{:‘:%38 4

TFT 5412 of the pixel portion. anor phous séni co

! 00 R A5 IR ARSHLAL B
By coating the source line with the copper film 5206, the wiring resistance can be decreased
and it is possible to lower the power consumption of the display. This is advantageous when

15 the diagonal size of the pixel portion exceeds 5 inches inasmuch as the power consumption

caused by the wiring resistance becomes significant in a larger size display. In particular, this

-is advantageous when the wirings consist of Ti, Ta, W, Mo, Cr, Nd, an alloy thereof or a

“nitride of these elements. In this embodiment, Cu is employed as the meral film.

Alternatively, Ag, Au, Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this

20 meral film. In this embodiment, Cu is employed as the metal film. Alternatively, Ag, Au,
Cr, Fe, Ni, Pt, or an alloy of these elements may be employed as this metal film.

Also, similar to the embodiment 13, each of the above-described manufacturing
methods is featured by that in the plating process step, the source wiring lines of the pixel
portions are connected to each other by using wiring lines so as to become same potentials

Z5 toeachother. Also, the wiring lines which are used to connect these source lines so as to
become equi-potential may be cut out by laser light (CO, laser ctc.) after the plaring process

operation has been accomplished, or may be cut ourt at the same time when the substrate
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anor phous sem conductor |ayer 5303. This insulating filmis nmade of either
silicon oxide 25 or silicon nitride. In Fig. 38A second insulating |ayers
5305 and 5306 which constitute channel protection filnms in a self-alignnent
manner are formed by way of an exposing process operation; while the |ight
is exposed fromthe rear surface and the gate electrode is 85 enployed as
a mask. Next, such a doping process step is carried out in order to forman
LDD (Lightly Doped Drain) region of an n-channel type TFT. As a doping
net hod, eijther 1.Qn.. j t hod or ,an.ion inpl anti method.is.carried
e P 0 AR ot ISRl PR BGRPcFPLRR' W b i

out. Phosphorus I's a ari ( _ _
| nsul ati gl b AB0PuANGRA0GAK L HRRA, a5 a mask, impurity  regions 5307

=]

to 5309 are’forned. nor” concentration of this region is selected to be 1

X 1016 throughyd ax iﬁsQl&{rﬁ{Fﬁm(WlibFﬂogrne(§§@é anVR%ke salgfa%«}.[%lﬂ%\%sﬁé&oﬁgﬁ{ridc

insulating film5311 nade of a silicon oxide nitri

t hi cknessfipf iskaehiBRd dsShi %H%Qingmwttﬁékrﬁsﬁf%%sH%Qng%irh%eie@te%H%*Be%r(])e

manner that this 10 first interlayer insulating film5311 may cover t

sour ce5Wwi fd 200 hh NBrBdABly, hRandfdifdlig htind DBidknk &lof PO LiafRAL4, [ @AGulihe
hol di ng capacitor 5413 (see Fig. 3"8C). Next, a second interlayer insulating

film 5402bdenddrgroad thicekaess i®ulakir il ividdhnit&DirBS BAAEGS nftAJARINY MR RS
insulating material nade of acrylic resinis formed on a first interlayer

i nsul at i rige hibhofabRitdd bpetaplafing sath it RRulawhdfilnnid 4 dildk@nfdxdkda filkd) akilicSn oxide
enbodi nent, the 15 organic insulating material nade of the acrylic resin is
sel ect ed misriddfing ecdndrainntlemnl ey filni GeelFat BAG).fi Il m Al ternatively,

polyim de and the |ike may be enployed as the organic material, and

furt hernore, MNexti aprganplousetmidaldumey five LEBdava.a Thdread bE5) tndD0 ena
fourth photolithography step is carried out, a resist mask 5401 is forned,
and tHén;Waﬁﬁ@ﬂnﬂgeﬂoHéDenhsBﬁbnnghobwnexatmsﬂm@xaﬁdhyiemdmmngﬁhnéﬂ07ﬁhis
contact hole is enpl oyed so as 20 to el ectrically connect the source wring
li ne 541FEMRIOYIRE thirdyromsthasiiueh atibe pbasmiiG VW ng3bad and therrpusaring micped.

anot her contact hole _is for rre? whi ch i sed to electrically connect the
hol di ng ¢¥pasaBhoussilizondatik il Gypie végp%oﬁu&&wrmwﬁlmsbgkog&s oAI1§9,
anot her contact hojjﬁj)i s formed in a termnal potion 5410, and this contact

hole is meRdscedie

Next, photoresist masks 5301 and 5302 are formed by way of a second
15 photolithography step, and then, an unnecessary portion thereof is removed by way of an
etching process operation 5o as to form a source wiring line 5411. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
38A).

In this etching step, while the amorphous semiconductor film 5208 is etched at a place
20 other than the resist masks 5301 and 5302, an amorphous semiconductor film 5303 is
formed in a TFT 5412 of the pixel portion. Also, the amorphous semiconductor film 5304

is formcd in a holding capacitor 5413. -
Next, such an insulating film having a thickness of 100 to 200 nm is formed on an
amorphous semiconductor tayer 5303. This insulating film is made of either silicon oxide
25 orsilicon nitride. In Fig. 38A, second insulating layers 5305 and 5306 which constitute
channel protection films in a self-alignment manner are formed by way of an exposing

process operation, while the light is exposed from the rear surface and the gare elecerode is
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el ectrically connect the gate wiring line to the termnal portion 5410 (see
Fig. 39A). 25 Subsequently, a transparent electrode filmsuch as ITO
(I'ndi unm Tin-Oxi de) having a thickness of 110 nmis fornmed. Thereafter,
since both a fifth photolithography step and an etching process step are
carried out, a transparent pixel electrode 5403 is forned (see Fig. 86
39B). Next, in order to forma netal wiring line, both a sixth
photol i t hography step and an etching process step are carried out. A netal
wiring | emeldyd@as hsndskr ned so as to electrically connect the source wiring
| ine 5411 to the anorphous sem conductor film5307. Also, a 5 netal wiring

l'ine 5407 i sNtoy, Bech aalapsnd proebsaidp BahtyedLomiechdthes &l BRQUSD (Lichdly

sem conductor film 5309 to the transparent pixel electrode 5403. Also, a
met al wi Popgd Dirnie) 5408 éofsinfrochmthe! 5@ 85 T. oA ed daiing arthad, eRhees iohkigping
transparent pixel electrode 5403 to the holding capacitor 5413. Also, a
met al  wi meerlgpd dnen 580 planfiog medhsd iamrtied ebecPhoghobys 6 added bs bher-gate

el ectrode to the term nal portion 5410. It should also he noted that as the
met al Swi immygitlendetfekithe secand imokehgllayer 5306 hml fddeaefusbbide @adl, ifhpirioy
having a thickness of 50 nmand an Al- Ti alloy filmhaving a thickness of
500 nm rggiope Sd8eep fidbaEifgrmabdyongrronhenumaidroef thorregimnif sedtaned mgbet he

sem condugt or di sgl aélpev; ce shown in the enbodinent 16, the netal wring
lines ark'f Byaregh Axt KY Yeme(see Kigsp8Bent pi xel el ectrode such as ITOis
formed. A tqtal nunber of photolithography steps by which such a

seni conduct GYeXEEA HFsE [ites aYGéWSE]@UﬂgﬁhﬁﬁéF haade et shicaropyidewittide Blpuhiving t he
total nunber, of t e photol,thography steps for the above-described

manuf ac tAFHGGCH fﬂS@navs (FEg S FbplasTe ! Vi srethed inguehp papaerghaarhini ri ng

1SS e SR Lo L RgRaeyL B el sl seliote soh s, 11O b e
ranspar ot paclflscages, PUe QR IO g beat et ot the
care 20 Ut NIRRT R TETERS ElR
e s o BRI R e
porti onjncerlayer insulating film 5311 made of a silicon oxide nitride film. In this embodiment, the
15 organic insulating material made of the acrylic resin is selected as the second interlayer
insulating film. Alternatively, polyimide and the like may be employed as the organic
material, and furthermore, an inorganic material may be selected. Thereafter, while a
fourth photolithography step is carried out, a resist mask 5401 is formed, and then, a
contact hole is formed by executing a dry etching step. This contact hole is employed so as
20  to electrically connect the source wiring line 5411 to the amorphous semiconductor film
5307. At the same time, another contact hole is formed which is used to electrically
connect the holding capacitor 5413 to the amorphous semiconductor film 3309. Also,
another contact hole is formed in a terminal potion 5410, and this contact hole is used to
electrically connect the gate wiring line to the terminal portion 5410 (see Fig. 39A}.
25 Subsequently, a transparent electrode film such as [TO {Indium-Tin-Oxide} having

a thickness of 110 nm is formed. Thereafter, since both a fifth photolithography step and

an etching process step are carried out, a transparent pixel electrode 5403 is formed (see Fig.
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5410. 25 It should al so he noted that when the sane-netal as the netal
wring, line is used in the pixel electrode, a reflection type
sem conductor device may he formed by executing the photolithography steps
five tinmes. 87 i5 Simlar to the enbodinent 13, the drive circuit
constructed of the IC chip is nounted also in this enbodinent. Al so, while
a liquid crystal nodule is manufactured by enpl oying the techni que shown
in this enbodinent 16 in accordance with the respective enbodi nents, and
then, thesg g)nanufactured liquid crystal nodule nay be applied to the
dlsplay uni T of the electronic appliance shown in the enbodi nent 12. As

ce ichis

ly d duct de
Pt ca 1y knomeel AE0eR SRR Ul i)y BRI ”uf%‘t%ﬂﬁ?g»gf ey S oaedine,
Yo e e ARl P i L3 LR APPSR G e

di spl ay screer s en |sp T

resi st anc@oﬁ@c%‘%@go&&ewﬁﬂw 5% M 89hk 'aﬂl%r&txoﬁstl%nlri)d(%ﬂ}tc oL rﬁFm%?gl?S lar qel y

reduced, for exanple, the present invention

| ar ge- si zgd Ainsith@ne W?Q}rm@%{) %%@ECE‘!CH@ gb?ﬁ%@%rﬁoﬁl%c%&fs sﬂﬁn&om{; ?or

a diagonal line of 50 inches e prefer
descri bedilwi $307 @f & eAGEprent ;biqa'e‘ljec@fo\d\?@@b? gl%%?% ﬂﬁ(%l»&ﬁﬁ« S F(Q\{l%ﬂtl on

should not be limted to the Tiquid crysta i spl ays presen

i nvent i onsocanokécap@lllyednherrahe d@hkyLe MBlikéDel QL RRARI5B08 LS EHJ il 1Hﬁ'?«rr&%§?c‘?§
di splay device (also called organic light emtting display device

exanmpl e. BE3WHATso, & kAl Mkt $ine15404 seBhsahdy Gt @b &Q:‘ﬁ:@ﬁlyw&cstﬂwmt@t
| east one thin filmtransistor formed over a substrate, said thin film

t ransi st @lectdeanphi semgnal gatiencl4dot dosteoubddaBo b s B gs sk hred \Qfma
substrate, a first insulating film covering the gate el ectrode, a channel
f or mat@ onnattsgaba stagked kgerdilarmbdwofdatiea @l i hodag a thickness of 50 nm and an Al-

Ti alloy film having a thickness of 500 nm may be used (see Fig. 39C).

In the method for manufacturing the semiconductor display device shown in the
embodiment 16, the metal wiring lines are formed after the transparent pixel electrode such
as I'TO s formed. A total number of photolithography steps by which such a semiconductor

15 display device is manufactured as follows is equal to the total number of these
photolithography steps for the above-described manufacturing method of the embodiment

16. That is, after the metal wiring lines are formed, the transparent pixel electrode such as
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

20 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constituted
by the source wiring line 5411 on which "Cu" is plated, the inverse stagger type TF1-5412
of the pixel portion 5414 and the holding capacitor 5413 thereof, and the terminal portion
5410.

25 It should also be noted that when the same metal as the metal wiring line is used in
the pixel elecrrode, a reflection type semiconductor device may be formed by executing the

photolithography steps five times.
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with the first insulating filmtherebetween, and source and drain regions
in contact wwth the channel formation region; at |east one source |ine
formed on the insulating surface of the substrate wherein 10 the source
| i ne conprises a first conductor and a second conductor formed on the
surface of the first conductor wherein the source line is covered by the
first insulating film a second insulating filmfornmed over at |east' the
thin filmtransistor; a third insulating filntforned on the second

insulating fi th nduct t|n film
connect i ng t héé%igg%OCQLnglr?%L n%élct Igdtht('ﬁél rﬁm]t F(I)]?“ﬁtrulc%h{q) pr gu(r; ed
conduct orfof g%gwgph&nﬁthplrd i nsul ati ng fllntconnectlng the thin film
transi st or torage capacitor; a fifth conductor as a plxel el ectrode

conpri sing a Al @Wf&r 3@11@&1’9&51 2 LﬁJ agﬂtanlu?'{c'trt?rgdgpgﬁtggw 1126[1% tech ﬂlutgﬁftmg:]af ilm

wherein the fi th conductor 'is e connect ilm

transi st qf; th?snéhﬁo&hféh@qétlﬁraf&mlanf: LaBdpRv V\Eers;?éclﬁge s AE &s, 4nd Ilgc% the

sem conduct or device accord ing to c al m 1 el n sal second” condudt or

f or meds byman hatikdDliqgmt Refcal 2RoRile ﬁmgﬁf@ SNAYGE Qhe Q%}Gla‘}%rﬁpﬂpﬂ{esél@%r?tﬁé

| east one thin filmtransistor for over a substra sai d

t ransi st @pplig@@ho$ing he gAb8d@leGtIz0ode on an insul ating surface of the
substrate, a first insulating filmcovering the gate el ectrode, a channel

formation redispnetiocsy ddcovelintibailgatihe FonhiebRiici@dievidt WhichherybichBY known
insulating filmtherebetween, and source and drain regions in contact with

t he channmelthé arried noirix egteothmEB ratall digddy doges @ure s ey Hdnnghef Qeaed (o piae
i nsul ating surface of the substrate wherein the source |line conprises a
first comdustrothendf & isewond swhdue topldyowcned dredrged usdragalispifyst b bé r st
conductor wherein the source line is covered by the first insulating film
10 realized. Since the resistance value of the source wiring line of the pixel portion is largely
reduced, for example, the present invention may be applicable to such a large-sized display
screen, for example, a diagonal line of 40 inches and a diagonal line of 50 inches.
While the preferred embodiments have been described with reference to liquid erystal
displays, the present invention should not be limited to the liquid crystal displays. The

15 present invention can be applied to an active matrix organic electroluminesence display

device (also called organic light emitting display device), for example.
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a second insulating filmfornmed over at least the thin filmtransistor; 5
athirdinsulating filmfornmed on the second insulating film a third
conductor formed on the third insulating filmconnecting the source |ine,
the thin filmtransistor or a storage capacitor; a fourth conductor forned
on the third insulating filmconnecting the thin film transistor and a
storage capacitor; 10 a fifth conductor as a pixel electrode conprising a

nmetal and f%&%d insulating film and a plated termnal
formed over —#. The sem conductor device according to claim1
or 3 wherein the second 15 conductor conprises at |east one materi al

sel ected from t he QsmiBorRBRF 8évibdcdthprising: A9, Au, Cr, Fe, Ni, and Pt. 5.
The sem conductor device according to cl al m 1l or 3 wherein the term nal

portion and the @deastend thire film draphistoe dormedtdver & anbstratensaid 20indm transistor

5 comprising a gate electrode on an insulating surface of a substrate, a first insulating film
covering the gate electrode, a channel formation region located over the gate electrode
with the first insulating film therebetween, and source and drain regions in contact with
the channel formation region;

at least one source line formed on the insulating surface of the substrate wherein
10  the source line comprises a first conductor and a second conductor formed on-the surface
.of the first conductor wherein the source line is covered by the first insulating film;
a second insulating film formed over at least” the thin film transistor;
a third insulating film formed on the second insulating film;
a third conductor formed on the third insulating film connecting the source line
15  and the thin film transistor; _
a fourth conductor formed on the third insulating film connecting the thin film
transistor and a storage capacitor;
a fifth conductor as a pixel electrode comprising a transparent electrode and
formed on the third insulating film wherein the fifth conductor is electrically connected
20  to the thin film transistor; and

a plated terminal formed over the substrate.

2. The semiconductor device according to claim 1 wherein said second conductor
is formed by a plating method.
25
3. A semiconductor device comprising;
at least one thin film transistor formed over a substrate, said thin film transistor
comprising a gate electrode on an insulating surface of the substrate, a first insulating
film covering the gate electrode, a channel formation region located over the gate
30 electrode with the first insulating film therebetween, and source and drain regions in

contact with the channel formation region;
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at least one source line formed on the insulating surface of the substrate wherein
the source line comprises a first conducior and a second conductor formed on the surface
of the first conductor wherein the source line is covered by the first insulating film;

a second insulating film formed over at least the thin film transistor;

a third insulating film formed on the second insulating film;

a third conductor formed on the third insulating film connecting the source line,
the thin film transistor or a storage capacitor;

a fourth conductor formed on the third insulating film connecting the thin film
transistor and a storage capacitor;

a fifth conductor as a pixel electrode comprising a metal and formed on the third
insulating film; and

a plated terminal formed over the substrate.
4. The semiconductor device according to claim 1 or 3 wherein the second
conductor comprises at least one material selected from the group consisting of Cu, Ag,

Au, Cr, Fe, Ni, and Pt.

5. The semiconductor device according to claim 1 or 3 wherein the terminal

portion and the source line are plated at the same time.
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